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. ABSTRACT

This Size Environmental Report for Calendor Year 1996 describes the environmental
monitoring programs at the Weldon Spring Site. Remexdial Action Project (WSSRAP). . The
objectives of these programs are to assess actual or potential exposure to contaminant effluents

. from the project area by prmrldmg puhlw use scemarios and dose estimaies, to demunstratﬂ.
compliance with Federal and State pemmitted levels and regulations, and to summarize tremds
and/or changes in contaminant concentrations identified through environmental monitoring.

In 1996, the maximum total effective dose equivalent (TEDE) to a hypothetical individual -

- who was employed full-time at the nearhy Missouri Highway and Transportation Department -
Maintenance Facility (MHTD) was 2.7 mrem . (0.027 mSv). . The maximum TEDE to a
hypothetical individual at the boundary of the Weldon -Spring Quarry was 0.0051 mrem
- (5.1E-5 m8v). The maximum TEDE to a hypothetical. individual who frequents the Weldon
Spring Vicinity Properties was 0.0034 mrem (3.4E-5 mSv). These estimates are below the U.8.
Department of Energy requirement of 160 mrem (1 mSv) annual total effective dose eqmvalem

- for all expnsure pathways

The combined «callective. population dose equivalent for the population _assuﬁted to-
frequent the Busch Memorial Consefvation Area (160,000 individuals) and employees of the
MHTD. facility (nine individuals) was (.19 person-rem (1.9E-3 pérson-Sv). Results from
. radiological air monitoring for the National Emission ‘Standards for Hazardous Air Follutants
{NESHAPs) progratn mdmatad that all estimated total effective dose equivalents wers [ess than
the U 8. Environmiental Protection Agency (EPA) slandard of 10 mrem (0.1 mSv) per yﬂar

Comprehenswe monitoring indicated that emissions of radiological compounds in aitborne
and surface watér discharges from the Weldon Spring site consisted primarily of Rn-220 gas,
isotopes of thorium and' radium, and natral wranizm. Airborne Rn-220 emissions were
estimated to be 128 Ci 4.7E12 By), while emissions from a combination of thorium, radium,

- and natural uranium isotopes to surface water was estimated 1o be 0.028 Ci (1.0B9 Bq), for a
. total of 1,630 g (1.6-kg). There was no measurable impact to any dnnkmg Water source.

‘Various State and Federal parmll; lfwf:ls are mumtored under National Pollutant chharge :
Elummhnn System {(NPDES) permits. Permit levels were maintained during 1996, except for .
five uccasmns when the sattl&abie solids * limit was exmeded at stcrrm water outfalls.
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Exmﬂdanms occurred at Dntt"all NP-0002 in- June and ﬂctuber ‘at Outfall NP-I}Dlﬂ in Apri] and
June, and Dmfall NP-0016 in June, '
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1 INTRODUCTION

The Weldon Spring Site Remedial . Action Project (WSSRAP) is part of the
- U.8. Deparument of Energy (DOE) Bnvironmental Restoration Program, one of the remedial
" action progmams under the direction of.the DOE Office of Environmental Management. 'This
Stze Environmemal Report for. Calendar Year 1996 summarizes the environmental monitoring.
results obtained in 1996 and presents the status nf Federal and State compliance activities.

 DOE requuemcnts for .environmental mnmtmmg and protection of the public, the
mandate for this document, are designated in DOE Order. 5400.1, General Environmental
Protection Program, DOE Order 5400.5, Radiation Protection of the Public and Environment, - -
and the. implementation guide for DOE Order 5400.5: . Environmental Regulatory Guide for
' Radiological Efftuens Monitoring and Environmental Surveillance (Ref. 1). '

In 1996, environmental monitoring activities were conducted to support remedial action
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA),

the Clean Air Act (CAA), the National Environmental Policy. Act (NEPA), the Clean Water Act

{CWA), and other apphcabie regulatory requirements, The monitoring program at the WSSRAP
has heen designed to protect the pubhc and to evaluate the effects on thn enwronment if nny,
fmm remediation activities. _

The phrpbses of the. Sife:EhvimnnwmaI Report fqr Chﬂandar Ir’ear 1996 -include:

e Providing geneml mfurmatmn on the WSSRAP and the currcm status of remedial -
: activities. S '

. Presenung summary data: and Mm-premwns for the 1996 envuonmmtal
' - monitoring program. :

. Providing information regarding ongoing remedial actions.

| . Reporting compliance ‘with Federal Staie and local requirements and DDE-
' standards. :

DOE/OR/21548-676, Rev. 0 ' ' |
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» Providing dose estimates fur mdmluglcal oumpounds as appropnate for the.
WSSRAP.

. Summarizing trends andjnf chagges in contaminant concentrations o suppcm
remedial actions, ensure publlc safetjr Ell'ld mmntam m;wcﬂlanm mombcmng.
mquumnents -

kX ._ SheDescripﬁnn '

The- Weldon Spring site is located in southern St. Charles County, Missouri .
approximately 48 km (30 mi) west of St. Louis (Figure 1-1). The site consists of two main - -
‘areas, the Weldon Spring Chemical Plant and raffinate pits:and the Weldon Spring Quarry, both
located alnng Missouri State Route 94, Acoess to both-the site and quan}r is resmcmdhy locked -
chain ik fr:nces with on-site se-cunt}'

The Wel,dnn Spring Chemlcai Plant is a2 67.2 ha {lﬁﬁ acres) area whlr.:h operated as the
Weldon Spring Uranium Feed Materials Plant (WSUFMF) until 1966. - Buildings - were
_ contaminated with- asbestos, -hazardous chemical substances, uranivm, and thorium. (Building _
dismantlement was —::ﬂmple.ted in 1994.) Radiologicat and chemical (polychlumlalad biphenyls
{PCBs], nitroaromatic compounds, metals and inorganic mrns] contaminamts can also be found
in the soil in sevéral areas around the site. The raffinate pits are located on the chemical plant
site and consist of four s-etthﬂg basins that cover approximately 10.5 ha (26 acres) (Figure 1-2).
. These pits are radmingmally contaminated with uranium and thorium residues and chemical -
' contaminants mcludmg nitrate, fluoride, PCBs, and various heavy metals.

The Wél&an Spring Quarry is a former 3.6 ha (9 acres) limestone quarry located smt_t_h-'

- _snuthwestnfﬂlechmnicajplantmwigum -3). Thaquarryiseasenﬂal]yaclesadhasﬂi

surface water within the rim flows to the quarry floor and into 2 sump. The amount of water

mﬂwsumpvanesmresponsemqmy wﬂertreamlmﬂplamepmmnsandpmrpmmn The - -

quarry bulk waste reinoval -operation was completed in 1955. The bulk waste comtained .
radiological and chemical mnmmmants including uranium, radium, thorium, memls mt:rates
PCBs, semivolatile organic mmpounds mummmahcs, and asbestos.
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1.2 Site History

- From 1941 to 1945, the U;S. Department of the Army-produced trinitrotoluene (TNT)
and divitrotoluene (DNT) at the Weldon Spring Ordnance Works, which covered 6,974 ha
(17,233 acres) of land that now includes the Weldon Spring site. By 1949, all but about 809 ha
{2,000 acres) had been transferred to the State of Missouri (August A. Busch Memorial
Conservation Area) and to the Univmitjr of Missouri (agricultural land). Except for several
small pamels transferred - to St. ‘Charles Ccrunty the mmammg property became the Army :
training area.

_ Through a Memorandum of Understanding between the Secretary of the Army and the

~ General Manager of the Atomic Energy Commission (AEC), 83 ha (205 acres) of the former
- ordnance works property was transferred in May 1955 to the. AEC for construction’ of the
WSUFMP, now réferred to as the Weldon Spring: Chemical Plant. Cﬁnmderahle explosives
decontamination was perfarmed by the Atlas Powder Company and the Arm:,r prior to WSUFMP
cunstnlctmn From 1958 until 1966, the WSUFMP conpverted prmessed uranivm’ ore
concentrates to pure uranium trioxide,. intermediate compounds, and uranium metal, A small

" amount of thorium was also pmeease:d Wastes genemted during these operations were stored
. in the four raffmate pits.

In 1958, the AEC acquired title to the Weldon Spring Quarry from the Ammy. The Army
‘had used it since 1942 for burning wastes from the manufactire of TNT and DNT and disposal
of TNT-contaminated rubble during thé opération of the ordnance works. Prior to 1942, the
quarry was mmed for limestone aggregate used in the constriction of the ordnance works, - The
AEC used the quarry from 1963 to 1969 as a disposal area for uranium residues and a small
amount of thorium residue, Material dlsposed of in the. quarr_v during this time consisted of
 building rubble and soils from the démolition.of a uranium ore processing facility in St. Louis.

B . These materials were contaminated with uranivm and radivm. Dthe;md:muhv;mﬂanalsmﬂla'

quarry mcluﬂe dremmei wastes, uncontained wastes, and contaminated process equipment,

The WSUFMP was shut down in 1966, and in 1967 the ABC returned the facility to the
Army for use as a defoliant production plant to be known as the ‘Weldon Spring Chemical Plant.
The Army started remmrmg equipment and decontaminating several buildings in 1968.
However, the defoliant pro;ect was canceler.l in 1969 before any process aqmpment was mstaﬂed
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© The Army retained responsibility for the land and facilities of the chemical plant, but the 20.6 ha-
. {51 acre) tract encnmpassing thei Weldon Spring raffinate pits wiis transferred back to the AEC.

The Weldon -Spring sne was piaﬂed in caretaker’ slatus from 1981 thmugh 1985, when
custody was transferred from the Army o the Department of Energy. In 1985, the DOE
proposed designating conirol and decontamination of the chemicat plant, raffinate pits, and
quarry as a major-project. A Project Management Contractor (PMC) for the Weldon Spring Site
Remedial Action Project was selected in February 1986. In July 1986, a DOE project office
‘was established on site, and the PMC, MK-Ferguson and Jacobs Engineering Group, Inc.,
assumed control of the site on October 1, 1986, The quarry was placed onr the Environmental
Protection Agency’s National Priorities List (NPL) in- ]l.ll‘jl’ 1987. The DOE redesignated the site
asa Ma;ur System Acquisition in May 1988. - The chemical plant and raff'mate pits were added
to the NPL in March 1989, :

A more detailed presentation of the pmdubtion, ownership, and waste history of the
Weldon Spring site is availible in the Remedial Investigation for Quarry Bulk Wastes (Ref. 2)
and the Remedial Investigation for the. Chemical Plant Area of the Weldon Spring Site (Ref. 3).

LY Geology and Hydrogeology

The Weldon Spring site is mtadncar the boundary between the Central 'I._m.rtand and
the Ozark Platean physiographic provinces. This boundary nearly coincides with the southern
~ edge of Pleistocene glamatmn that covered the northemn half of Missourd over 10,000 years ago -
(Ref. 4] ' : L '

. The uppermost bedrock uonits ut_ltle:rlyiﬁg the Weldon Spring Chemical Plant are the

Mississippian Burlington and Keokuk Limestone. Overlying the bedrock are unlithified units
._'mnslstmg of fill, top seil, loess, glacial till and limestone residuum of thicknesses rangmg from -
~ a few feet to several tens of feet. ' : '

There are three bedrock aguifers underlying St. Charles County. The shallow aquifer
consists of Mississippian Limestones and the middle aquifer consists of the Ordovician
- Kimmswick Limestone, The deep aquifer includes formations from the top of the Ordovician
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- St Peter Sandstone to the: base of the. Cambnan Potosi Dulmmte Alluﬂal aquers of '
Quaternary age are present near the Lﬁssmm and ldismss:ppl Rivers. .

The Weldon Spring Quaryy is located in low limestone hills near the northem bank of
' the Missouri River, The mid-Ordovician bedrock of the qearry area includes in descending
order, the Kimmswick Limestone, Decorah Formation, and Plattin Limestone. These formations -
are. predominantly limestone and dﬂlcmute Near the quarry, the carbonate rocks dip to the _

northeast at 4 gradient of 11 m/km to 15 m/km (58 fi/mi to 79 #/mi) (Ref. 4). Massive
quaternary deposits of Missouri Rwer alluviem cuver the bedmck to the south smd zast of the'-

quatry.
1.4 Surface ‘Water System and ﬂse

The chemical plang and mff'mata Pits area is lncaled on the Mssnuthssmslppi Rnrer
surface drainage divide (Figure 1-4). There are eight surface water boddies at the chemical plant
* .area: four raffinate pits, Ash Pond, Frog Pond, the chipped wood storage area pond; and the
material staging area (MSA) pond. Portions of Ash Pond were capped in late 1994. As a result
of the capping, Ash Pond does not accmulate water unless the valve on the discharge structure |
is closed. The capac:ty of Frog Pond was permanently reduced in 1995 when the water level-

was lowered -to allﬂw remediation adjacent to the pond. - E.Levaunns on the site range fmm -

approximately 185.4 m (608 ft) above mean sea level (msl) near the northern edge of the site |
te 205 m {673 ft) above msl near the. southem edge. The topography. of the site is g+.=.=nt1},F N
undulating in the upland areas, typical of the Central Lowlands physiographic province. South .
of the site, the topography changes to the narrow ndges and vaﬂejrs and short, steep streams
compen to the Ozark Platean physmgraphlc pmvmcﬂ (Ref. 4). '

.No nataral drainage channels 'tmvem the site, alth{inugh remnants of & chazinel through
the Ash Pond area are present. . Drainage from the southeastern portion of the site generally
flows southward {0 a tributary refarmd tﬂ as the Southeast Dramaga (5300 Drmnagewa}r) that
flows to the hﬁssuun River. '

~ In the surounding areas, man-made lakes in the Augusi A. Busch Memorial
Conservation Area are used for public fishing and boating. No swimming is allowed in the
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' 'consenfannn area, although some may occur. No surfaee water is used for irtigation or a5 a

public drinking water supply. The n-:mhem and westem. porunns of the site, including the Frog
~ Pond and Ash Pond areas, drain to tributaries for Busch Lakes and Schote Creek, which in tum .

- enter Dardenne Creek, which u]umateijr drains to the hnssmsxppl River.

Two sedimentation basins minimize the disthargﬁ uf sediment from the site during
remediation efforts, One basin is downstream of Ash Pond and collects Ash Pond runoff water
s well as all waters that discharge at Outfall NP-0003 (see. Section 7. The second hasm
collects water from the nm‘theast section of the site and dlschargﬂs to Outfall NPWZ

The Waldnn Spring Qm.rry is snuated on a bluff of the Missouri River valley about.”
1.6 km (1 mi) northwest of the Missouri River at appromat&l;-,r River Mile 49. ‘No direct
surface ‘water. runeff enters or exits the quarry due to the topogeaphy. of the area. A 0.07 ba
(0.2 acre) pond within thé quarry proper-acts as a sump that amumﬁ]ﬂte‘s both direct rainfall
withint the quarry and the groundwater. Past dewatering activities in the quarry suggest that the
- sump interacts directly with the local groundwater. -Bulk waste removal, which included
removal of some sediment from the sump area, was cﬂmpiebed at the guarry dunng 1995, The
surface area of the sump rematns at 0.07 ha (0.2 acres). The quarrjrpond is not used for any
. operational or public water supply and is maintained by the DOE within an access-controlled and.
restricted afea. Quarry Testoration, mcludmg the bach‘ilhng of the stmip, 13 expect&d 0 bagm
_-in 1998 fuﬂuwmg additional dewmermg

_ The Femme Dsage Sluugh iocated approximately 213 m (’fﬂﬁ ft) smlth of thf: quarry, is
a2, 4km(1 5 mi) section of the original Femme Osage Creck and Little Femme Osage Creek.

The University of Missouri dammed pom_s of the creeks between 1960 and 1963 during C :

construction of a levee system around the University’s experimental farms (Ref. 5). The slough
mvasmnmmmatedgmundwatermgraﬂngfmmﬂnm causmghlcreasedummum
' cnncemmtmns in tha siough The sluugh is used for recreatmna.l fishing. -

1.5 Ecology
The Weldon Spring site is-_smrﬂﬁudéd pnmanljr by State Conservatipn Azeas that include

the 2,828 ha (6,988 acres) Busch Conservation Area to the north, the 2,977 ha (7,356 acres)
Weldon Spring Conservation Area to the east and south, and the Howell Island : as:. _I'H_

DOEOR/2I548-676, Rev. 0 " G-




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR. CALENDAR YEAR 1998 e 2307

Area, an island in the Missouri River which covers 1,031 ha (2,548 acres) (Figure 1-4). The

wildlife areas are managed for multiple uses, including timber, fish and wildlife habitat, and .

tecreation. Fishing mmpnsas a relnuvely lm'ge portion of the recreational use. - Seventeen
. percent of the area is open fields that are leased to sharecroppers for. agricultural pruduman
" In these areas, a percentage of the crop is left for wildlife vse. The main agricultural products

are cm'ﬂ, soybeans, milo, winter wheat, and legumes. (Ref. 6).. The Busch and Weldon Spring .

Conservation Areas are upen }re:arﬂmund -and the number of mmual visits to both areas tﬂtals
' ahuut 1,200,000. :

: © Much of the chemical plant area cunsrsts of mamtamﬂd grasslands and old fields (65. 5 ha E
[162 acres]) that are periodically mowed. Grasses and forbs are found in this habitat m-::ludmg'
‘big: hlueslem tlII!Oﬂl}’, redl tip grass, fﬂxuul fescue, thistle, and gnldenrod '

The quarry is surmunded b}f the Weldon Spring Consewauon Area, wlnch mnslsts'

. '_ pmnanly of forest with some old field habltat Prior to bulk waste removal, the quarry floor

consisted of old-field habitat cnnmm:_lg a variety of grasses, hesbs, and scattered wooded areas.
. Sinee bulk waste removal began this habitat has been disturbed. The rim and upper portions of
. the quarry still consist pnmanly of Slﬂpﬂ and upland forest mcludmg cuttunwmd sycamme and -
“oak {Rﬁf ).

1.6 Climate

The climate in the Weldon Spring area is centinental with warm to hot summers and
modcratel:-,r cold winters. Alternating warm/cold, wet/dry air masses- converging and passing
through the area cause. frequent changes in the weather. Although winters are generally cold and
summers hot, prolonged periods of very cold or very warm to hot wealher are unusual.-
Occasional mild periods with temperatures above freezing occur almost every winter and ¢ool
weather interrupts periods of heat and humidity in the sunmmr{ksf.- 7. :

Long-term meteomlugmal mcmds (since 1870) for the St. I.nms area were exanunﬂd to
nhmm mformation relevant to the Weldon Spring site. The avmge anmual tempetature is
C12,8° C (35.1° F). The average dm]y maxinom and minimum temperatures are 19° C
(66.2° F) and 6.5° C (43.8° F), respectively. Maximim t&mperamreubave 322°CH0° H
~ oocur 35-40 days per year. Minimum daily temperatures below .0° € (32° F) occar about
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111 days of the year. Temperatres below -18° C (0° F) are infrequent, uc:cumng, only 2-
3 days per year. Meéar annual preclpltatmn in the area 13 approxmlamljr 94.0 cm (37.0 in. }

Wmd data recorded on site since 1994 indicate thatprevaﬂmg winds are fmm the south

: ,'andsuuthwestonanannualhas:s Theaverageremrdadwmdspeedlsi Qm:’s{ﬁﬁmph}fmm

the smth-snuthwest

The mexeorologlml station lucated at’ the chemical plant provides data to support. site
. environmental monitoring programis. The station provides data on wind speed, wind direction,
amhmmajrtcmperaum relative humidity, solar radiation, harmnemcpressure,andpmmpﬂauon
accumulation. .Data from this station are wsed io assess meteorological conditions and air
transport and diffusion characteristics, which help determine pnssmle impacts of airbome
releases.. In addition, precipitation data-are used to correlate water level ﬂuctl_uttmns and
contaminant concentrations in surface water and groundwater wells. '

On-site meteorological data recovery exceeded 99% in 1996, The quality ef‘au data was
_ assured by a qualified off-site meteorologist. Averages and tmals are presentad in Tabie: B-1.
An annval wind rose is pmsentad as Flguna 1-3. -

1.7 Land Use nud Demngral_lhr_

The population of St. Charles County in 1996 was 255,066. The county’s population
increased by 20% from 1990 to 1996, . Urban areas Occupy about 6% of county land, and
nonurban areas accupy. 90%; the remaining 4% is dedicated to tmnspoﬂatmn and water usea
The two. communities closest to the site are Weidon Spring and Weldon Spring Heights, about

3.2 km (2 mi) to the northeast. The combined population nfthesemmcdmmuniﬁﬂm'lm was |

1,208 (Appendlx A). Nﬂ private residences exist between Weldon Sprmg I-Ielghts and the site,

anms Howell High School and the Missouri }[ighwajr and Transportation Departmmt
-are. both within 1 km (0.6 mi) of the site. Francis Howell High School is aboyt 1 km (0.6 mi)
northeast of the site along Missouri State Route 94. . The school employs approximately 200 .
: facultyandstaff and about 2 mmﬂenmaumdschoolmm{ﬁppmdmm Students and staff
generally spend about 7 hours to 8 hours per day at the school. The buildings are also used for
other activities, such as athletic events and school meetings. The Missouri Highway and

DOE/OR/2ZLS48-676, Rev. 0 . . 12




Wind Direction and Speed: Distribution

. e . -
- - Tt .
- T
- ~
- : e
- . . T
- _— - T = : -
/ - .' e ~
Vy -~ . LY
, e e e ~ \
- - . ™
rd rd ,"‘"' " LY *
7 y - .'\\ \ 3

. l .
o H -~ \ \
/ ; »
¢ ~ . \ \ \
I! / If \ \ ! f, ' ' 12 15 R
' : e 7 AN g
WJ : b | . \H‘ ) /;#‘ .‘ﬁ. ! l l'
| ¢! T cam =1 ) | 1 a
l ; : N ) i ; f
) 8- \ : ! )
15 & . ! f i /
I.L ) ! W . ) /'._ ;"f / !
\ \3.._' f 7 ! f"’
: S s /
p S ) o o ~ £
N ~ _ L _ P ) s
= ‘ . . J—-I» #-_,.,.- ol . -
b e R
g~ .
. — | — = —
: | WIND ROSE FOR WELDON SPRING
1-3 4=~ T=-10 11=1517-21 22=-99 . 1 - . : . ]
Ga sy myfzas)(om(rs) On) ' Mmaiﬁh%?f%ssg ATION '
WIND SPEED SCALE (KNOTS) | Rk -
NOTE. — WIND DIRECTION IS THE. .~ FIGURE 15
DIRECTION WIND 1S BLOWING FROM : L R
' S [ DOE/OR/21548-878 |™TTTY 1 API013/0487
O w ™™ e WE L anIm?




WELDON ZPRING SITE ENV|RONMENTAL REFORT FOR CALENDAR YEAR 1896 ' Fi28187

TABLE 1-1 Monthly Meteorological Monitoring F_tesu_lté for 1996 -

| 1" AVERAGE | -
TOTAL PRECIP | AVERAGE TEMP | WIND SPEED | PREDOMINANT
MONTH - (CM) (DEGREESC) |  (M/SEC) WIND DIRECTION -
January - 492 .2 388 | s
February. . 053 | 149 - 402 SSW
 March ) 8.01 48 1. 407 | . W
. Aprit o Tavas | 17 aea | séw.
May = 1285 | 19.2 - 2.90 . SSW
June : 12.22 . 223 . 2.23 SSW
July 1014 236 | 223 | SSW -
August | 2.66 243 b 18 SSW
September 9.59 ~o1es | 218 | wnw
October .78 | 7 138 3.04  ssw
November 1689 | as 1. 273 R
| Decemver | 1.98 1.8 1 3.4  whw
Annual | 10803 120 | 305 |  sswz2.1%).
"Awverage! . {43.04 in.) : P : o : :
Totat

Transportation Departmerit, located adjacent to the porthémn boundary of the chemical plant,
employs nine full-time employees (Appendix A). About 300 ha (741 acres) of land east and
southeast of the high schiool is owned by the University of Missouri. ‘The northem third of this
land is being developed into. a high-technology research park. The conservation areas, operated
by the Missouri Depariment of Conservation, employ 25 full-time and pari-time employees,
including seasonal help during thie summer months (Appendix A).
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2 ENVIRONMENTAL PROTECTION/RESTORATION PROGRAM OVERVIEW

The U.S. Department of Energy (DOE) is responsible for the remedial action activities
at the Weldon Spring site. The program. is known as the Weldon Spring Site Remediat Action
Project {WSSRAP} The major goals of the WSSRAP are to eliminate potential hazards to the
public and the environment posed by the waste matesials.on the Weldon Spring site and to the
extent pﬂsslble, fiake surplus mal property ava:lahla fﬂr other uses.

REiﬂEle.l a-::l:tcms are sn.lb_]ect to U.S, Emrimmneﬂlal Protection Agency (EPA) oversight
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA}
of 1980, as amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986.
Remedial actions at the site are subject to CERCLA requirements because the site is listed o
-the EPA National Priorities List (NPL), Section 3 of this document further discusses applicable
Federal, State, and local compliance requirements and the current status of compliance activities
at the Weldon Spring site and incorporating National Environmental Paﬁcy Act (NEPA} values. -
into CERCLA documients as outlined in the secremﬂzﬂ'ppl_i'cy statement on NEPA. -

2.2 Project Management

In ordér to manage the WSSRAP under the CERCLA, the proposed strategy for remedial
© activities at the Weldon Spring site is organized into the followmg four separate operable ynits:
Weldon Spring Quarry Bulk Waste, Weldon Spr:mg Chemical Plant, Groundwater, and Quarry
- Residuals. The Weidon Spring Quarry Bulk Waste Operabte Unit inicludes all wastes deposited

in the quarry and their removal. The Weldon Spring Chemical Plant Operable Unit includes the

buildings, soils, raffinate pits, fquan'y bulk wastes that have been relocated to the temporary
storage area (TSA), and surface waters within the chemical plant boundary and vicinity

properties. The Groundwater Operable Unit inchides the groundwater at. the chemical plant and

vicinity areas. The Quarry Residuals Operable Unit includes the quarry proper {post-bulk waste
' removai}, surmundmg ar&as, surfaoe waters, and gmuudwmers
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2.3  Eavironmental Monitoring Program Overview

The overall geal of the WSSRAP is.different from that of most operating and production
facilities for which DOE Onder 5400.1, General Environmental Protection Program, was

developed. At the WSSRAP, environmiental monitoring is conducted as required by DOE
D:ﬂeri#ﬁﬂltum&asureandmﬂmtmefﬂuelnsandmpmwdeaurveﬂ]amofeffectsunthe'

environment and public health.. In addition to these ﬂbjecuves, environmental monitoring

activities support remedial activities wnder the CERCLA. This requires a carefisl uﬁegr&tiorl of

- WSSRAP activities to implement all the environmental and public health mquuments of the
CERCLA, DOE orders, and nther relevant Federal and- State regulations. "

The WSSRAP aiso complies with DOE Order 5400.{ requirements fm' prepmuon and
maintenance of an Environmental Protection Program Implemeniation Plan {EPPIP) (Ref. 8) and
an Environmental Monitoring Plan (EMP). (Ref. 42). The EPPIP details the programs in place °
at the WSSRAP to provide management direction; envirotimental protection goals and objectives,

the remedial status. of the project, and the overall framework of the environmental profection .

program at the WSSRAP. The EMP details the schedule and analyses for performing effiient -
mummnng and enwronmentai surveillance activities. -

The WSSRAP environmental protection program involves radiological and chemical
gnvironmental monitoring and.is separated into two distinet functions: effluent monitoring and
environmental surveillance. . Effluent monitoring assesses the quantities of substances Ain-
environmental media at the faclht},r boundary, in contaminant migration pathways, and in .
pathways. subject to compliance with applicable regulations (e.g., National Emission Swandards
Jor Hazardous Air Pollimargs [NESHATs]) or permit levels and requirements (e.g., Nationa!

Pollurant Discharge Elimination System: [NPDES]). Environmental -surveillance ouns:sts of - |

analyzing environmental conditions within or outside the facility boundary for the presence and
concentrations of site contaminants. The purpose of this surveiltance is to detect and/or track
the migration of contaminanits. Surveillance data are usedt to assess the presence and magnitude |

of radiological and chemical exposures and to assess the powntml effects to the general pubhc' .
and the: environment. R

" The WSSMP envuumnanm] monitoring pmgram mvuhres samphng various media for.
radiological constituents; primarily U- 234 U- 238 Ra-226, Ra 228, Th-230, and'Ih~232 'Ihes-a
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. radionuclides are the primary radielogical contaminants of concem at the Weldon Spring site.
Radiological monitoring is. condicted routinely at perimeter locations and at off-site locations-
near the chenical plant and quarry for air particolates, ambient gamma radiation, and radon. -
Radiological monitoring is also cenducted on NPDES dmcha:gcs streams, lakes, ponds,
groundwater and sprmgs - ' )

Chemical mmutonng is primarily conducted at the chemical plant and quarry areas, _but '
also includes monitoring at off-site locations to confirm that no releases have m::uned -'The
ronradiological compounds iiicluded in the. routine 1996 monitoring program are mamls, _
inorgame ions (nitrate and sulfate), and nitroaromatic campuunds ~Other non-radiological’
parameters monitored as part of the environmental monitoring program inclade asbestos at site
perimeter air monitoring locitions and geochemical parameters such as calclum manganese, and .
sodium at selected groundwater tocations. . The geochemmal data are used in charzcterization
and cuntammant flow transport smdles

24" Project Accomplishments in 1996

Several activities were mmptﬁted in 1996 under the uﬁ:rall plan for remediation of the
site. All four operable units are currently active, and major a{:mmphshments for a!l uits are’
detalled below. :

2.4.1 Weldon Spring Chm:al Plant Operahle Umt

2.4.1.1 Site Water Treatment Plant. Ongmng dxsclmrgﬁs of treated water into.
the Missouri River have: cunswtentl}' been below the effluent standards set forth in the conditions
of the chemical plant's NPDES permit. During 1996, 166,540,000 litsrs {44 million gatlons) -
of contaminated water were treated and mscharged. : '

24,12 RCRA/TSCA Storage. The Resource Conservation and Recovery Act

(RCRA) and Toric Substances Control Act (TSCAY storage facility, Building 434, activities - -

included the transfer and off-sit disposal of approximately 401 containers of Liquid waste to the
K-25 incinerator. in Qak ‘Ridge, Tennessee.  One-hundied-one conmtainers were
'RCRA/Department of Transportation (DOT) regulated, 16 containers were TSCA regulated, 228
containers were both RCRA/DOT and TSCA regulated, and 56 containers were either regulated
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by DOT, Missouri Department of Natural Resources (MDNR), or not reguiated, Other activities
. included sampling of approximately 40 containérs for proposed shipment to the K-25 incinerator '.
in 1997, returning npmerous laboratory samples to the original containers, and compécting.
approximately 468 drums of radiological trash and personal pmtﬂc:twe equipment (PPE).

2.4.1.3 Disposal Cell. Thedispﬂsalcelldaslgnwasﬁnahzedandmnmmuﬂﬂf
the cell will be initiated through the direct hire organization of the Project Management
Contractor. Bench scale and pilot in situ studies were conducted for developing a treatment for
the nitroaromaticaily contaminated soils on the temporary storage atea.

A revised NPDES permit. was obtained in mnjunmun with obtaining a construction and

operating permit for the disposal cell leachate recovery system construction. Currently, all

‘leachate collected durmg waste placemeut and prior to cell closure will be treated and released
through Qutfall 7.

_ 2.4.1.4 CS8 Pilot Facility. This facility was used primarily fﬂl‘ stabilizing high
seleninm brine waste. Cement. and fly ash were added o the brine and mixed in the pugmiit.
After mixing, the brine was discharged- mtnﬂ?mhyl!mbyﬁg m (’.’:ﬁhytlftbyiiﬂ] ‘
precast blocks. Approximately 850 cu yd of brine and miscellaneous containers of RCRA waste
were treated and placed at the material staging area (MSA) in the form of blocks.

24.1.5 Raffinate Pit Debris Comulld'atmn. -Removal of the debris . fmrm .
Raffinate Pits 2 and 4 was the first step in the overall claanup of the chemical plant pits. 111.:
debris was removed so that the underlymg slndge could be ac:c:essed and dlspusmuned

Debris consolidation activities were conducted from April to December 1996. Durin_g .
this time, approximately 2,833 m? (3,385 cu yd) of debris were removed-from the pits, including
approximately 6,130 drums. Wastes were investigated, classified, removed, handled, andphced _
into storage n acmrdance with the Debris Consolidarion Work Pfan '

Waste types included process equipment, buﬂdmg debris, polyclﬂurmatad bipheny]
(PCB)-contaminated oils and solids, uranium/thorium PFOCESS Ores and intermediates, asbestos- _
‘comtaining materials/man-madé mineral fibers (ACM/MME), elemental magnesmm and
cnmpaunds, and compressed gas c},rhnders among others. "
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2416 Mized Waste. The WSSRAP began treatment of mixed wastes under the
Federal Facility Compliance Agreement (FFCA) site treatment plan in February 1995. The plan
_consists of eight treatahility groups; (1) aqueous liguids; (2) inorganic sludges and particulates;
(3 mnrgamc debris, meial, and batteries; (4) contaminated debris; (3) liquid mercury
[ﬁ} reactives and oxidizers; (7 nrgamc liquids; and (E) orgamic sludges

The stams of each treatability group during 1996 was as fuﬂow_s: '

.. Aqueous Liquids: Treatment of this treatability group began with batch neutralization

of the acids (four drums) and bases (four drums) waste sireams in FB]JI‘I.I&I}' 1995. Tweﬁty-five
drums of various metals-contaminated water were treated by batch treatment in a precipitation
tank followed by treatment in the site water treatment plant in December 1995, To complete
treatment of the entire treatability group, three drams of memls—cuntammated water were treated
in February 1996,

_ Inorganic SludgesfParticu]ates Treatment of this &Htability group began March 22,
1996. Treatment of three entme waste streamns amfl two parhal waste streams has been
© completed. ' :

- Inorganic Debris, Metal, and Batteries: No treatment occurred during this reporting
Contaminated Debris: Treatment of this treatability gmup began July 11, 1996, with' the '

treatment of Waste Stream No, 25

Liquid Mercury: Bench testmg ‘and full-scale tmatment uf thjs treatablllty gmup {two |
drums) were completed in March 1995.

Rcacuvesfﬂx;dazars Bench testmg of this eatire treatability group, consisting of several
types of wastes, was completed in 1995, Fnll-scale tmatment of the sodium metal waste began
Apnl 5, 1996.

Organic Liquids: The Project Management- Commcmr met with representatives fmm the
U.S. Department of Energy (DDE} Qak Rldge K-25 Incmera.tnr in August 1995 and scheduled
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these wastes for.shipment to the incinerator in Jaﬂuirjr and February 1996. Composite sampling’
of approximately 300 drums was completed in October 1995, with analysis performed by

Lockheed-Martin, Oak Ridge, Tennessae Four mnkﬂr loads were shipped:in January 1996, and

_ the remaining two tanker loads were shipped in May 1996 due to X-25: nparatmns interruptions.
~ The entire treatahﬂlt}.r FTOUP Was u-eatsd l

Organic Sludges: Nine drums fmm this traamhﬂny graup were shipped to K-ZS for
treatment; however, it was determined that' 10 drums were not acceptable for treatment at K- 25
at the pmsent time due to their h1gh suhds content, ;

2.4.2 Welduu Spr'mg Quarry Bulk Wastes Dperahh: Unit

The EPA allowed the Bulk Waste ROD to remain open until June 1996 o facilitate
" removal of the northeast slope soils. ‘Remoyal was completed in May 1996 under Work Package

On April dth, the Final Bilk Wasreé Repon'- was subthitted to the EPA.

2.4.2.1 Quarry Water 'Ilreatment Plant. Due tn slow recharge to llle quarry
pond, the quarry water treatment plant (QWTP) must be periodically shut down. During 1996,
_the QWTP treated and discharged appmnmate]y 18,925,000 liters (5 million gallons) of treated
water. Al discharges from this. plant were within the effluent standards set forth in the
conditions of tha NPDES permn for the Weldon Spnng Quarr_v

2.4.3 Weldon Spring Quarry Res:duals Operabie Umt

On December 7, 1996, the diaftl Remedial Invesrfgaﬂon-- for the Quarry Residudls
Operable Unit of the Weldon Spring Stte, Weldon Spring, Missouri and the Baseline Risk
Assessment for the Quarry Residuals Operable Unit of the Weldon Spring Site, Weldon Spring,
Missouri were transmitted to the U.S, Bivironmental Piotection Agency, Region 7 and the

MDNR for review. Agency comments were received in February 1997. Comments were -

incorporated and the finat draft versions of both documents were distributed in April 1997,
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2.4.4 Weldon Spring Groundwater Operable Unit

_ * Thie draft remedial investigation and baseline risk assessment reports for the groundwater

~ operable unit were submitted to EPA and MDNR in 1996. The WSSRAP and the U.S. -
Depantment of the Army worked together (o jointly'address the groundwater issues for the -
 Weldon Spring Chemical Plant and the Weldon Spring Ordnance Works in ‘these joint

documents. - The remedial investigation was conducted in 1995 and included a joint sampling -
- effort by the DOE and the U.S. Army Corps of Engineers of all wellsin the che:mca] plant and’
ordnance works areas. The draft final Remedial Invfmganﬂn and Baseline Risk A.tsessmenr was

submitted to the EPA and the MDNR on February 20, 1997,

. '2.5  Incident Reporting - Envimqmental ﬂnn_.urrenm in 1996

In accordance with DOE Order 5400.1, Chapter I, 2. (b), field organizations are required -
to prepare annual SWIMIAFY FEPOTiS 0N environmentak occuITenCe activities and to report this
information in the, annual sie enwmnmental report.. .

In 1996, seven off-normal ﬂccui'rences of an environmental napure were reported under
DOE Order, Occurrence Reporiing and Processing of Operations Information.  Table 2-1 lists
these environmental occurrences for 1996 and the follnwmg paragraphs pl‘ﬂ\fldﬂ short
descriptions.

_TABLE 2-1 Environmental Occurrences CY1996'

OCCURRENGE OCCURRENCE | . - |
REPORTNUMBER |~ DATE " SUBJECT OF OCCURRENCE
1996-0003(s} 04/22/96 { Noncompliance with NPDES Permit.
' 1996-0004ta) - 04/22/96 PCB contarninated oit spil.
1996-0005{a) 05/04/96 | Mislabeled drum emptiad into equalization basin,
1996-0008(al - 06/03/96° Neoncompliance with annual mspmmnﬁ uf backflow .
' . _ prévention devices.
| 1998-00104a) 06/06/96 | NPDES viblation at three. oustfall Incations.
1986-0018{a) - | 09/26/196 | Receipt of notice of violation from MDNR,
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TABLE 2-% E'nuirﬁnment_al ‘Deccurrences CY1998¢ (Cantinuad)

 OCCURKENCE OCCURRENCE _ - :
REPORT NUMBER DATE SUBJECT OF DCCURRENCE
-1996-0019(a} 10/21/96 NPDES violations at outfall NP-002.
{a) Off-normal occurrence.

_ Occurrence 1996-0003 involved an NPDES sample from. Quefall NP-0010 from the

construction material staging arca (CMSA). The CMSA is under d_mrelupm:xﬁ and undergeing
grading near the outfal} for a *sedimentﬁﬁbﬁ basin. The settleable solids Yimit for the outfall is
1.0 miVhr, and. the actual measured settleable solids were 17.0 mi/Vhr. This was-
noncompliance w1th the daily maxunum limit. The MDNR was notifted,

_ .. Occarrence 1996-0004 involved an oily sheen_on & puddle near a saspect PCB area.
Approximately 18.9 1 (3 gal) of suspect PCB contaminated oil spilled from a 208 I (55-gal) -
drum. Another drum was observed leaking approximatéely 37.8 1 (10 gal) from a 1321 (35 gal) -
dram. These two spills together added up to approximately 56.7 1 (15 gal), exceeding half the
reportable quantity at 35.7 kg (75 1b). No personal contamination resuited from this occurrence.

Occurrence 1996-0005 involved a subcontract employee who was assigned to empty the
contemts of two droms of sediim alut_ni:naj‘.é product into'the site water treatment plant (SWTP)
‘equalization basin. The employee located a 208 | (55-gallon) drum, which he assumed to be
sodium aluminate. He opened the drom; added water, and emptied the contents of the dram mnto.
the equalization basin. . He then ol:rserved a green salt material, a piece of concrete, and a pleoa
of iron in the bottom of the drem. The material was- verified to be radioactive with a meter.
The employee stopped his work and reperted his ﬁndmg to the operaior in charge. The
‘employee was donned in proper personal pmuve equipment for this actwlty and no exposure.
occurred.

ﬁm contents was determined to be a RCRA hazardous material. for bamuu based on
~ characterization data. The drum was sent from Building 434 to the SWTP for pmmsmg The.
.lahchnguntheouts:deufthe dmmwasunpmperandmadequalc '
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Occurrence 1996-0008 involved the PMC receiving two written. motices from the -
Missouri-American Water Company (one of the suppliers of potable water to the project)
concerning the reguirement under State regulation 10 CSR 60-11.010 to perform an annual
inspection on backflow prevention devices (BFPs). As a supplier of potable water to the site,
Missouri-American is required to notify its customers and the MDNR if annual inspection
_reports are not received on or before 45 days following the annual due date, and thecnmpanjr :
normally alerts customers of upcummg mspectmn reqmrements each year

The PMC mnducm_i a thnmrugh review of its baﬂkﬂuw prevenﬁon device tspection
program. The review resulted in the following findings:

® .. The BFPs (identified on inventory as Nos. §, 14, 15, 16, 17, and 18) identified .
in one of the notices required inspection.on February 27, 1996. Copies of the - .
inspection reports are in PMC files and verify that the devices were inspected
February 27, 1996. In a discussion with 4 representative of National Fire
Suppression Cdmpany {the PMC’s inspection subcontractor) it was leamed that
copies of the reports were not submitted to Missouri-American Water Company.

.. A review of PMC records indicated that 2 total of 18 BFPs were on inventory at
the Project. In accordance with 10 CSR 60-11, BFPs must be inspected. within
30 days of the annual inspection due. date and the subsequent inspection report -

mast be submitted within 30 days following the inspection. Two BFPs located = .

at the quarry (Nos. 12 and 13) were due for inspection on February 15, 1996; .
however, due to interim repairs the inspection was. postponed to align the
inspecticn schedule with other BFPs which are due for inspection in June.

. Two additional BFPs, which were not listed on the current inventory, were -
identified; one at the chemical stabilization ang solidification (CSS) pilat plant and
the other at the SWTP Train 2. No initial inspection documentation could be

. found on these BFPs fn]luwing installation.

. Dccurrence 1996-0010 mvulved samples taken on June 6, 1996 shﬂwmg noncompliance |
with daily maximum of 1.0 ml/Fhr for settleable snllds at Outfalls NP-{]UOZ NE-Q010, and-

b ]
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NP-ﬂlIﬁ This is a violation crf the National Pollutant Dlscharge Ehnunatmﬂ S}rstem permlt
with the: State of Missouri. : :

Settleable solids for each outfalt were: -

NP-0002 - 1.2 ml/l/hr
- NP-0010 - 38 ml/l/hr
NP-0116-~ 15 ml/Vhr

The PMC notified the MDNR by telephone within the 24~hcrur requirement, A letter was
sent to MDNR on June 13, 1996, as requuﬂ by the permit. :

_ Occurrence 1996-0018 involved recemng a Notice of Viﬂlatmn (NOV) from thc Missouri -
B Depanment of Natural Rcsnurcas See Section 3.1.1 MDNR. ' '

Occurrence 1996-0010 invnlvgc_l a storm water sample that was collected at Outfall
NP-0002 on October 21, 1996. Settleable solids were 16 mb/L/hr, which is above the daity
maximum penmt limit of 1 mlft/hr, The flow at the time was recorded as 2,233 bper t_tiiiilj'te__
{590 gal per minute). Precipitation was approximately 3,76 cm (1.5 in.) over a short period of
time; and the sample was collected while it was still rainming, but after the heaviest peridd of
rain. . o .

This outfall is located approximately 30.5 m (100 f) downstream of the outlet of
© Sedimentation Basin 1. Vegetation has been fairly well established. in this area and ditches have
been riprapped. Most of the flow to the outfall is from Sedimentation Basin 1.

Releases reported to other agencies (i.e., the EPA, National Response Center [NRC]) are
not discussed in this section. Refer to Section 3.2.2. 1, Release Reporting.

2.6 Special DOE Order Related Programs
In addition to the direct pmgmm requirements and documentation raquimd'tmder DOE

Order 5400.1, the DOE order specifically mqueststhatntherpmgramsbepresemadmthe-..
- annual site environmental report, mcludmgthegmundwaterprmbcuun inanagement pmgram

DOE/OR{21548-676, Rev. 0 : 24



WELDON SPRING SiTE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1_99Eg ) - FZIHBT

the meteorological moaitoring program, and the waste minimization and pollution prevention -
program. - This section also addresses other programs, under DOE Order 5482.1B, such as self
assessments, the radmlumcal cnntml program and the surface water nanagement program at
the WSSRAP.,

2.6.1 Grnﬁndwuter Protection met Plan

. The WSSRAP has-a formal groundwater protection and management program in. place.
The policies and practices are documented in the Groundwater Protection Program Management
Plan (Ref. 13). The plan outlines how monitoring programs will be developed to assess the -
nature and extent of contaminants in the groundwater, to evaluate potential impacts oni pubh{:
health, and to gather datz for- remedial decisions.  All policies pertaining to gmundwaxer
momtonng, including well installation, decnnmmmam}n construction, sampling methods, and
abandonment methods, are detailed in this plan. The plan also. outlines the hydrogeological
characterization program conducted as part of CERCLA activities. ' These include groundwater -

- - sampling, water level monitoring, slng tests, tracer tests, and g’edlogic logging. '

The pian is currently in revision and will be referred 0 as the WSSRAP Groundwaser
Protection Management Pian, which is expected to be completed in mid-1997. - The revised
 program will include those practices and policies described above, as well as recently developed
strategies for implementing site-wide groundwater protection practices and interdepartmentat
integration of these practices during all aspects of project management and' development.
Additionally, the practices and policies have been reviewed and révised to mwply with the
proposed Federal Regulation 10 CFR 834 Rad:aﬂan meec{ian uf the Ptd:hc and. the
Ehwmmrwm Draft, 1996.

2.6.2 Meteorological Monitoring Program

A meteorologicat station is located at the chemical plant to provide data to support the
environmental monitoring programis. The meteorological station provides data on wind speed,
‘wind direction, ambient air temperature, relative humidity, barometric pressure, solar radiation,
and precipitation accumulation. Dat from this statiom are used m assess meteorological
conditions and air transport and diffusion characteristics, which determine possible impacts of
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airborne releases. In addition, precipitation data arc used to correlate water level flucations
and contaminant concentrations i surface water and groundwater wells. '

Since the cmﬁpletinn of a system upgrade in hﬁgust 1994, meteorological data Tecovery
- has exceeded 99%. An off-site meteorologist provides nmnlh]y data reviews and senuannuxl
maintenance and performance check.s for lhe smmm :

'2.6.3 Surface Water Mamigﬂnent Program

The WSSRAP maintains . a -surface water ‘management program o ensure effective .
implementation of policies detailed in DOE Order 5400.5 and documented in the Swrface Water
Managemen: Plan (Ref. 14). ~ This program also incorporates the as Jow as re:asﬁnably :
achievable (ALARA) cﬂncept in the execution of the program. -

This-plan identiﬁes existiilg and potentia] water- suurces, water quality categories, and
provides the requirements and methﬁdﬂlﬂgi&s for prﬂper -mﬁtro}, .ﬁi_anagemant, and disposition .
of site waters. Erosion and water control, and water management for the. quan'jr and site water
treatment plants are also discussed. The key elements of the plan are source identification, _
characterization, monitoring, engineering controls, and mana‘geﬂﬁm methods.,

2.6.4 Radiation Profection Program

The U.S, Department, of Energy issued 10 CFR 835 (Occuparional Radiation Protection),
in December 1993 in the Federal Register; 10 ‘CFR 835 sets the minimum acceptable
occupational radmlﬂgicai control standards for DOE faclllt:tes " The . regulation mcludes
requirements for contamination control, ALARA practices, internal and external dusunﬂrjr,'
facility design and control, internal surveillances, instrumentation and calibration, wotker
training, posting and labeling, and release of materiats fmm radiological areas.

_ As of December 31, 1996, the WSSRAP is m full cnmphance with all apphcahle &Ecums
of 10 CFR §35.
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| 2.6.5 Waste Management Program .

The waste management program involves characterization of hazardous chemicals and
wastes found on site, proper storage, and management of the waste. This program also-
-encompasses the transportation program, including p_acl;:&gillg and shipping of hazardous waste
samples, During 1996, 1,197 shipments (mostly environmental samples) were shipped off-site,
of which 192 were regulated as hazardous materials. Hazardous and mixed wastes are stored
~ in the on-site RCRA and TSCA sterage famhty (Building 434) at the asbestos stnmgearea and
tampnrary smraga area unu] a final tlmtmmlt or dlspus-ai option is available.

2.6.6 Waste Minimization/Pollution Prevention Program

The Weldon Spring Sitc Remedial Action Project (WSSRAP) Waste Minimization ~
Program is outlined in.the Waste Minimization/Pollution Prevention Awareness Plan (Ref. 16)
in accordance with the requiremenits of DOE Order 5400.1. Becaunse long-terin, volume-specific -
goals for waste minimization are not appropriate for nonoperational facilities, the WSSRAP
- adopeed “as low as reasonably achievable” (ALARA) goals. ' :

The program is primarily geared toward material substinnion and source or velume
raduction minimizatiott methods. This is acmmpllshed by evaluating and . rewewmg all
hazardous chemicals (as defined by 29 CFR 1926.59), before they are purchased or arsive on
site, and recommending alternate materials or applying use restrictions. Additional methods
routinely employed at.the WSSRAP include removing packaging materials from products before
they enter the radioactive matena]s management areas, limiting waste-generating activities dunng A
remediation and treatment, consolidating waste during storage, reviewing design specifications.
for possible methods. to minimize waste generation, and segregating waste by waste types. The
- following is a detailed list of the waste minimization activities conducied during 1996.

e Used personal protective equipment (PPE) is being compacted on site into 2081

' (35-gal} containers for on-gite storage, Compaction of the PPE will reduce the -

. amount of volume of waste placed in the disposal facility. During the pmod the
WSSRAP gmsrawd 468 dmms (41,189 kg) of oompacwd FPE.,
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e A surplus material inventory is bemg mmntamed for matermls and ﬁqmpment that
' canbereusedasappowdwhuymgdupamatesmpmnmuy contaminating . -
duplicate products when they are taken into the radioactive materials management
areas. The mvenwry consists of appmmmataiy 240 materials anr.ifur aqmpment_
' that can be nsed agam . :

¢  One hundred sixty- elght mckala’cadimum and 25 lead battanes were sent back to
. the manufactumr for recycling. '

. One hundred five cubic meters {126 o yd} of cazﬂhﬂard aﬂd 8,000 alummum
' cans were cnllec!ed by a recycler. : :

. Reusable cotton coveralls are being laundered and reused.
* The WSSRAP gave'appmximaiely 150 bompﬁters'and 150 monitors to a local
' high school under Executive Order 128:21 which- allows agencies 10 tra-nsfer
. educationally related Federal equipment 1o secondary schools.

. Approximatel:,r 100 vehicle and equipment tires were sent to a recycler. B

*  One hund:ed sixty-nine incandescent and 1 2{]6 fluorescent light buIbs were
. shipped to a recycler. '

In 1596, the WSSRAP identified numerous products that mntamed Class 1 and Ciass 2
chloroflucrnated hydmcarbuns which are being phased out by the Department’ of Ene:rg:-,t
Those products identified were rﬁmmad to the supplier and substitute materials were obtained. -
" - The goal for 1997 is to have'no ozone depleting substances on site.

2.6.7 Training -

Trmmng is a key element of the environmental protecuon pmgmn Through tnumng, )
_each fmlplﬂyee is instzucted in the pnhcms and pmcadures related to environmental protection. .
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The training program can essentially be broken into three main areas: (i) required .
Eéading, {2) special courses taight on site to éﬁmrey specific policies or issues, and (3) off-site
. courses designed to provide instruction for specific areas. Department managers establish
training matrixes for each employee to .ensure a comprehensive understanding of position
requirements and overall policies and program requirements. ' '
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' 3 COMPLIANCE SUMMARY
3.1 - Compliance Status for 1996

The Weldon Spring siie is listed on the Nationa! Priorities List (NPL), and therefore the
‘Weldon Spring Site Remedial Action Project (WSSRAPY) is governed by the Comprehensive
Environmental Response, Compensation and Liability Act {CERCLA) process. Under the
" CERCLA, the WSSRAP is subject to meeting or exceeding the applicable or relevant and
appropriale requirements of Federal, State, and local laws and statutes, such as the Resource
Conservation and Recovery Act (RCRA), the Clean Water Act (CWA), the Clean Air Act (CAA), |
the National Historic Preservation Act (NHPA), the Safe Drinking Water Act (SDWA),
Endangered Species Act, and Mmsmm State regulations. Becauss the U.8. Department of
Energy (DOE) is the iead agency for the site, the Notional Environmental Policy Act {(NEPA}
values must be incorporated. The requirements of DOE Orders must also be met. Section 3.1.1
is a summary of WSSRAP compliance with applicable Federal and State regulations, and Section -
3.1.2 is a summary of the WSSREAP oumpi_ianoe with major DOE Orders. :

3.1.1 Federal and State Reguiatory Compliance

Thr: WSSRAP has mtcgmed the: procedural and documentalmn requirements. of the
CERCLA as amended by the Superfind Amendments and Reauthorization Act (SARA), and the '
- NEPA, as required hy the pchc}f stated in DOE Order 54{]0 4.

_ The WSSRAP used NEPA and CERCLA suppoerting dﬂcummtaﬁng to prepare the Record
 of Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site (ROD)
(Ref, 24). The ROD was signed in September 1993 by the Environmental Protection Agency -
and thie Department of Energy. This decision document presents the selected remedial action
for the chemical plant area of the Weldon Spring site. The preferred remedy for the chammal
plant area of the Weldon Spring site is removal, chemical stabilization/solidification of selected

. site wastes, and disposal on'site. The ROD identifies monitoring requirements for this rmnedlai _' .

action and for development of a Mitigation Action Plan.
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. The Engineering Evaluarion/Cost Analysis (EE/CA) for the Propesed Removal Action at
the Southeast Drainage (VPmA'? and B4) (Ref, 70) incorporated the mquued NEFA value:s as

* . authorized in DOE 'Dniﬁr 451.1% a (13).

The WSSRAP received a Notice of Violation (NOV) fmm the Missouri Department of

_ Natuml Resources (MDNR), dated September 26, 1996. The subject of the NOV was ‘the
inadvertent addition of a drum of hazardous waste that failed the toxicity characteristic leaching
procedure (TCLP} for barium to the site water treatment plant equalization basin on May 4,

| 1996. Piease refer to Occurrence Report Number 1996-0018, The NOV cited Section

" 260.380.1(7) of the Missouri Hazardous Waste Management Law for failure to uu]lze an- .

. authorized hazardous waste disposal facﬂlly and assessad a $10,000 fine.

During negotiations on this matter, tha WSSRAP m:bmitted responses to the NOV on
Qciober 18 and 24, 1996; a mﬁerence call was held with the MDNR on. November 1, 1996;
. and another response was submitted by the WSSRAP on November 15, 1996. These TESpPONSEs
disputed the allegations nmde by the MDNR. The MDNR issued another letter on November
~ 27, 1996, which reiterated the original citation and added five additional alleged violations. On
" December 15, 1996, the WSSRAP responded with a letter that documented compliance with
regard to each alleged violation cited by the MDNR. The letter also quoted the MDNR’s
- proposed Rule 10 CSR 11.02, Incentives for Self-Auditing, which provides incentives for self- -
" disclosure. The ietter;.uffered to settle the matter with the MDNR for a fine of $5,000 and no
admission of violations. A formal response to this letter was received from the MDNR on May
7, 1997. The WSSRAP objected to MDNR’s proposed sctﬂemeut language in a letter dated May
19, 1997,

ion and Recov

‘Hazardous wastes at the Weldon Spring site are managed (as substantive applicable or
relevant and appropriate requirements {ARARs]) as required by the RCRA. This includes
characterization, consolidation, inventory, storage, tm'atment' and transportation of hazardous
wastes that remained on site after closure of the Weldon Spring Urandum Feed Lflatamls Plant
{WSUFMP) and wastes that are generated during remedml activities. :
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A RCRA weatment, storage, and disposal permit is not required at the site since L

remediation is being performaﬂ in accordance with decisions reached under the CERCLA.

Section 121(e) of the CERCLA states that no Federal, State, or local permit shall be mqulmd'_ :

for the portion of any removal or remedial action conducted enu:ebr on site,

The RCRA was mnendad_b}r the-FedemI Facility Compliance Act (FFCA), which was-
enacted on October 6, 1992 The 'site treatment plan for mixed wasie which was required by -
. the FFCA was finalized with a consent agreement with MDNR in October 1995. The 1996
Annual Update to the Site Trearment Plan for the Weldor Spring Site (Ref. 72) was submitted
to the MDNR by October 15, 199_6._ The Update included Volume 1: Compliance Plan Volume
and Volume H: Background Velumeé. 1t is submitted in accordance with Section. 2.3 of the
Compliance Plan of the Sire Trearment Plan. The highlights from the update included (1) the

. completion of three treatability groups: Aqumus Liquids, Hiquid- Mﬁrcury, and Organic -

Liquids; (2) the shipment of organic wastes to the K-25 Oak: Ridge Incinerator; (3) the proposat
of a new target date for the treatability group Organic Sludges and (4) mfnrmatmn regardmg
the new waste stream: nitroaromatic smls

RCRA groundwater munitm-ing for reguelated unifs is discussed in detail in Chapter 8.

CAA compliance requirements pertaining to the site are found in Title I -Nonattainments,
Titie If - Hazardous Air Pollutants (including National Emission Standards for Hazardous Air
Polintants [NESHAPS]) and Title. VI - Stratospheric Ozone Protection. NESHAPS dose _
. caleulations for 1996 mdlcate the hlghest receptor acuwty was below the NESHAPs standard of
10 mirem (ﬂ 1 mSv)

St. Charles Cmmty is ctass:ﬁed in the Federal Register of Naovember 6, 1991, 56 FR 215
_ asamudemtenumrta:mnentmfnrumne Asamndemteuzmananatmnmentm, the

requirements would affect. sources emitting nitrogen oxides (NO,) and :volatile organic '
mmpmmds {(VOCs). Al present the@e. sources do not ex!st at the WSSMP '

_ Under Title HI, ashcsms and radionuclides are haza:rdous air poliutants. The standards
establish criteria for the control af‘ mdmnuchde and asbestos emissions, WSSRAP- momtenng
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programs for radionuclides and asbestos are described in detail in Secuuns 4 and 6, along with
the 1996 status of the monitoring.

Currently, the potential major source categories existing at the WSSRAP do not exceed -
the ﬂnﬁsi_mld limits of 9.07 metric tons per year (mtpy} (10 tpy) of any single hazardous air
. pollutant or 22.7 mtpy (25 tpy) of a combination of hazardous dir pollutarits; nor does the project
currently store over 3,780 liters (1,000 gal) of gasoline per container on site. Therefore, the
- project is not subject to the requirement for vapor recovery systems for gasoline distribution,
However, the Project Mansgement Contractor (PMC) will continne to monitor the varicus
sonrces for applicability. The categories of radionuclide emitters are not yet listed because the
criteria for defining major and area sources of these pollutants have not beén s'el@c'ted._ Upon .
promulgation of the Maximum Availahle Control Technology standards, the WSSRAP will
develop appropriate plans to comply with the standard for each of these source categories. -

" Sections 608 and 609 of Title VI are applicable to the WSSRAP. Section 608 establishes.
requirements for national recycling and emission reduction of Class I .and H suhs;ances'
{chlorofluoracarbons | ani:l hydrochlorofluorocarbons, respectively). The section makes it
unlawfil to release, vent, or dispose of any Class I or I substances. Reguhﬂeménts i
Section 608 apply to servicing, repairing, maintaining, and disposing of any refrigeration system
{cld or new) or air conditioning system (old or new), Section 609 specifies requirements that
pertain to servicing motor vehicle air conditioners and applies to all WSSRAP vehicles. The
WSSRAP is complying with Sections 608 and 609 of Title VI of the 1990 CAA amendments by )

(1) implermenting a phase-out policy of ozone-depleting substances by instituting controls in the
pur-::hasmg and uvse .of these substances; and (2) obtaining copies. of the personmel r.muun,g.
certifications and equipment approval records for personnel and subcontractors that service any

- WSSRAP equipment containing Class 1 or Class II sybstances’ {e.g., refrigerators, heating,
. ventilating, and air conditioning [HVAC] units, ahandoned refrigeration units) or any WSSRAP

vehicte cooling system. ' ' : '

Clean Water Act:

Effluents discharged to waters of the United States are ragulateﬂ under the Clean Water
Act (CWA) through regulations promulgated and implemented by the State of Missouri. The
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‘Federal government has granted re:gulatnr}r authm'lty fm‘ 1mplementauun of CWA prmrlsm:ls tc:- o

. those states with a 11;eg1ulaltl;|~r3fr pmgram that is at least as strmge.nt as the Federal pmgram

Comp]iame_with the CWA at the WSSRAP included meeting parameter limits seé in four’
National Polhntant Discharge Elimination System {NPDES) permits. - Under these permits, both -
effluent and erosion-control monitoring are parfonned Section 7 includes additional details on.
the NPDES permits. - '

During 1996, 18,925,000 liters (5 million gallons) of water was treated. through the -
quarry water treatment plant (QWTP) and discharged through the QWTF NPDES outfall, In -
the same period, 166,540,000 liters (44 million gallons) of water was treated through the sn:e
water treatment plant (SWTF} and d:scharged through the SWTP NPDES ﬂutﬁiﬂ

‘The floodplain management Executive Order 11988; .10 CFR Part 1022 is applicable at |
the Southeast Drainage area, which lies in the Missouri River floodplain. Mitigative measures
. will be taken to minimize any adverse impacts, and the areas will be rgsta_ted'tﬂ' original

 conditions after completion of the removat action. A floodplains natice of involvement was
‘published in the Federal Register on April 16, 1997, After.a 15 day puhllc comment penod
a ﬂwdplmn statement of findings was puhhshed

Rivers anﬂiarboﬁ Act

No work activity was conducted during this reporting period that would fall under the

The WSSRAP maintains cumﬁlianoe with Federal Insecticide, Funigicide, and Rodanﬁcfde -

Act requirements through inspection of controtled pesu{:ldefhmhmlde storage areas. No
‘application of restricted-use pesticides occurred during 1995 o
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Pursvant to U.S. Department of Transportation (DOT) training requirements, the
WSSRAP continues to. conduct on-site training on hazardous material transportation. The
training ‘targets personnel with responsibilities for hazardous materials transportation. The
training covers classification of hazardous materials by shipping n.alj}es " performance based -
packaging requirements, requirements for marking, labeling and. placardmg, and pmper
segreganon and modes of tmnspnrtauﬂn Retraining lS mqtumd every 3 years.

afe Drinking Wat

Cl.ll‘l'f.‘.ﬂﬂ].f,. the Safe Drinking Water Act (SDWA) is not an applicable and/or relevant and
appropriate requirement at the WSSRAP. The SDWA is currently being evaluated for its .
applicability to the groundwater and Quarry Residuals Operable Units.

Plannin d Communi ight-to-Know ct.

The 1995 Emergency Planning and Camum'tj? Right-ro-Know Act (EPCRA) Tier If report -
was completed and provided on January 30, 1996, to the local emergency planning cnmmlttea
{LEPC) and to the Missouri State Emargency Response Commlssmn {MERC}

The Toxic Re!ease Inmntmy (TRI) report was submitted on June 14, 1996, to the EPA o
for the only chemical (hydmchlonc acid) exceeding usage thresholds. '

The Jul},r 25, 1996, revision tn the TRI list made Il;-,rdruchlnnc acid wp-anahle only in the
agrosol fﬂrm This Teport was mmhlmtted on Septerber | lﬁ 1996

Nati Hi ric servation

No ax:ﬁvity was conducted during this reporting penod that wonld fallunder this Act.
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A review of existing file and literature information regarding archaeological and historic
resources of the Southeast Drainage area and an archeological field survey and evaluation were
conducted for the DOE in 1990 (Ref. 70). The field survey entailed a surface examination of
the stream bed and exposed cutbacks, One prehistoric lithic artifact (projectile object) was
recovered from the stream bed; the aftifact exhihited evidence of extensive water transport and
probably had been redq:osmad No archeological remains were observed in the exposed sh'eam :
cutbanks. One historic period site (farmstead location) is located at the creek mouth near the
confluence with the Missouri River; stmctures associated with this Farmstead were demolished

when the U.S. Army acquited the property. No evidencs wis found of significant cultural

remains in the area directly affected by the stream. Neither the isolated prehistoric arfifact not
the historic farmstead jocation appears likely to meet eligibility criteria for listing in the National
Register of Historic Places. As engineering design for remediation of the Southeast Prainage
progressed, other arcas outside of the defined stream channel were identified as locations that
would be disturbed during the work. On April 21-24, 1997, 2 Phase I archeological survey of
these locations was performed.. No archeological sites were found to be located within the
ptanned construction zone. A survey report will he pmvided to the: State Historic Preservation
Officer.

In‘support of the EE/CA for the Southeast Drainage (Ref. 70} the list of endangered and
- threatened spac:les was reviewed. . Federal-listed threatened, endangered, aild candidate species
have been identified by the U.S.. Fish and Wildlife Senrlce: as oceurring in the Weldon Spring
Area (Ref. 70); none of thege species are expected to use habitats in the Southeast Drainage:
Several State-listed species also cccur in the area, and somie may use the drainage. The State
rare wood frog, a forest-floor-dwetling species, has been found in the Southeast Drainage, and
the State rare Cooper”’ shawkcmﬂdusehenestnalhabﬂatsalongﬂmdmnage The western sand
darter is a Stats watch-listed species that has been reported from St. Charles County and may
he present in the lowermost reaches of the Southeast Drainage. However, surveys in the
. drainage have not found tlns species.. No critical habitat- has been identified in the Smthenst- _
2 .Drmnagearea andnuadvemeunpaﬂsmmmtenﬂdﬂrendangemdspecmsmexpwwdwmult

DOE/OR/21548-676, Rev. 0 - 16



WELDON SPRING SITE ENVIRONMENTAL REPORT FGR CALENCAR YEAR 1236 ' . ©2anar

from the removal action. Informal consultations have occurred with the U.S. Fish and Wildiife
Service; if such species might be affected, the requirement would be applicable.

The EE/CA for the Southeast Drainage (Ref. 70} was completed in August 1996. Under -
the proposed action selected in the BE/CA, specific contaminated sediment in accessible areas
" of the drainage would be Temoved with track-mounted equipment and transported by off-road
haul trucks. Implementing the proposed action would require use of three minimal-access.routes
capable of supporting off-road haul trucks at slow speed. It is anticipated that all of these routes
could be constructed without additional clearing and with minimal upgrade. Access would be
from the south end of Katy Trail and from temporary previously disturbed off-read routes to the
north- and south of the upper Sontheast Prainage. Excavated materials would be stored
temporarily a{ an on-site storage area, with final disposal.in the planned enginéerad disposal cell
for the Weldon Spring site. On the basis of stability testing previously liﬁlfnnned for related
wastes, the waste material from the excavations would not be treated before disposal (Ref. '.-'ﬂ)
Characterization data are being used to define "the excavatmn volumes and depths, which
typically are .6 m t0 0.9 m {2 ft to 3 fi) beluwthesurfa.ce The sediment would be excavated
with track-mounted loaders, the buckets would be covered with tarpaulins at the r:.x_ca'-.faﬁon site,
and the excavated material would be hauled out of the drainage to haul trucks at the staging
areas. Multiple trips would be-made by the track loaders to avoid building ‘a road in the
drainage. - The materials would be hauled to the site from the staging areas in off-road trucks.

_ Locations selected for- soil removal were determined usiﬂg.risk_—basad cancentrations
"calcniated by combining the appropriate intake and risk equations for the exposure pathways
identified for both current and futre land use scenarios (Ref.. 70). The most likely scenario is
that a hunter that would hunt in the drama.ge 20 times a year, for 4 hours each event, over a
doration of 10 ye:m's Another hypothetical use scenario involves a child playmg in the dmmage _
90 times a year, for 4 hours each time, over a 10 year period. At a 1 X 107 risk level,
concentrations are as follows: Ra-226, 13 pCi/g; Ra-228, 13 pCi/g, Th-230, 350 pCi/g; and
- U-238, 290 pCi/g. The concentration limit for U-238 includes the contribution from U-234, and
the level for Ra-228. includes the contribution from Th-228. For comparison, the equivalent
risk-hased cleanup criteria for each radionuclide for the hunter scenario are 60 pCu’g for both-
~ Ra-228 and Ra-226, 1,600 pCi/g for Th-23ﬂ and 1,300 pCu’g for U—ZEE
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3.1.2 DOE Order Compliance

o ar2a DOE Order 5400.3, Radiation - Pmt:ectmn of the Public and ‘the
Environment. DOE Order 5400.5 establishés primary standards and requirsments for DOE
operations to protect members of the public and the environment against undue risk from
‘radiation. The DOE opérates its facilities and conducts it activities so that radiation exposures
te members of the pub]jc are maintained ﬁ?ithin estabﬁshed ﬁmi]:s.‘

The annual ﬂﬂSE to the maximally exposed memher of the public as a result of activities
at the Weldon Spnng site was below the 100 mrem (1 mSv) guideline for all potential exposure
- modes, ‘The 10 mrem (0.1 mSv) annual dose himit for public exposure to airborne emissions,
axcludmg radon and its respective decay products as specified in 40 CFR Pan 61, National
Emission Standards for Hazardous Air Pollurants, was not exceeded in 1996, The ‘appropriate
dose evaluation techniques were used to assess 1996 environmental monitoring and surve:llance
data in mmpllzuwe with this requuement '

.The annual avmge uranjum concentrations at all NPDE ontfalls were. belnw the derived
concentration gurde.hne (DCG) of an annual average of ﬁm pCifl (22.2 Bq!l)

Records of all envi_mnmenml monitoring and surveillance acﬁviﬁes_conducwd at the
Weldon Spring site in 1996 are being maintained in accordance with the requirement of this
order A]IremrtsandrecmﬂsgenemtﬂdmthEWSSRAPmlggﬁ pursuanttnDDEmtier-
' reqmrements presented data in'the units specified hy the app]i{:ahle regulauon or order.

3.1.2.2 D(}E Order 5321] 24, Radmactive Waste Managemeut DOE
_ Order 5820.2A establishes policies, guldelmes, ané minimum requirements by which the, DOE
* manages its radioactive and’ mixed waste and contaminated facilities. The Weldon Sprmg site’

was in compliance with the- applicable portions of Chapter IV management of waste containing -

Area 1le(2) by-product material and naturally oocun‘ing and accelerator produced radioactive
material, Chapter V (decommissioning of radicactively contaminated facilities), and Chapter VI
(administrative activities related to the Wasse Management Plan [Ref. 20]). The types of wastes.
addressed in Chapters I, I, and IH of the Order were not present at the site. While. the term
© "low level waste” is used in the FFCA site treatment plan abatement order, we expect to be able
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to clanfy the definition of these wastes to reflect that the}r are b}f-pmduct materials as deﬁuad
in DOE Order 582(1.24.

3.1.2.3 - DOE Order 5460.1, General Environmental Protection Program. The
WSSRAP conducted both radiological and nonradiological environmeital monitoring programs
at the site and vicinity properties. Environmental monitoring required by DOE Order 5400.1
was conducted to measure and monitor effluents and to pmvide suwmllance of their affects on
the environment and publn:: h&alth :

The WESRAP was in compliance with Oxder 5400, 1 reqmrements for preparnition of an
Environmemal Protection Program fmpiementationt Plan (ERPIP) (Ref. 8). The EFPIP details
programs in place at the WSSRAP to provide management direction, environmentat protection
goals and objectives, and the overall framework for the environmental protection program at the
WSSRAP. The project has prepared an Environmenial Mammnng Plan (Ref. 42} ‘that is

. reviewed annually and revised as necessary. '

Tn addition to ¢he plans develeped for overall 'mﬁmnment_al monitoring and protection,
. the WSSRAP annually reviews and revises, as necessary, the Groundwazer Protection Program
Management Plan (Ref.13) and the Waste Minimization and Paﬂmian Prevention Auurenass Pian
(Ref. 16).  Refer to Section 2.6 fﬂr additional details. -

3.2 Current Issues and Actions -
3.2.1 Current Issues

3.21.1  National Emission Standards for Hazardous Air Pollutants Compliance,
The WSSRAP has developed a critical receptor monitoring program for compliance with the
requirements of 40 CFR 61 Subpart H. Point source and environmental monitoring has- been
mandated per 40 CFR 61. 93 (b)), whiereby air concentrations are ‘monitored at six designated
critical receptor locations on and around the Welddn Spring site. The WSSRAP plan - is
contained in the Plan for Monitoring Radionuclide Emissions Other Than Radon ar Wehiw;
. Spring Sire Critical Receptors (Ref. 21), which has been approved by the U.S. Environmental
Protection Agency (EPA). -The EPA has-also approved the WSSRAP plan to report annual
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. monitoring results and effective dose equwalents at critical receptnr locations via the. annual site -
. environmental report. .

3.2.2 Current Actions.

3,221 Release Reporting.. No reportablé releases occurred during this reporting
period. ' - : '

3.2.2.2 Functional Appraisal - Environmeat, Safety and Health, and Quality
Assurance. As a result of a request from the DOE, an internal assessment of environmental
safety and health functional areas at the WSSRAP was performed in December 1996, The
‘assessment specifi call:,r evaluated the following areas of comcern:

. Timeliness nf rq)ﬂmng

»  Incident investigation (Incident cnuque:)

*  PMC oversight of environmental safety mld h&nll:h functional areas.
. Adherence to pmoedures

_ The final report for Asscssment Nu 96-PMC-ESH-027 was 1ssued on Febmary 19, 1997,
and included four Items of Concern (see Project Quality Department Asgsegsment File 36-PMC-
ESH-027 for details). Based upon the acceptance of the PMC’s response to each item of'
concern, the assessment was closed on March 31, 1997,

3.3 Summary of Permits for 1996 _ |

Various permits were maintzined by the WSSRAP for remedial activities including
NPDES, excavation, and ﬂoodplain permits. Table 3-1. provides a sutmary of all NPDES '
permits. Three active NPDES permits covered discharges from the site water treatment plant
(MO-01077701), quarry water treatment plant (MC-0108987), and storm water discharges from
 the Borrow Area and Borrow Area haul road (MO-R100B69). An NPDES permit construction -
permit for the leachate collection removal system of the cel was issned in January ]9_'}?-_.' '
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‘3.4 Site Remedial Mitigation Action Plan

' The progress of the mitigative actions for the remediation of the Weldor Spring site is

reported annually in the annual site environmental report in accordance with DOE
Order 5440.1E. Information on the implementation of the Mirigarion Action Plan for the

Remedial Action at the Chemical Plant Area of the Weldon. Sprfng Site {Ref 18) and the .

. effectiveness of the mlugaxmn action are: reportad annually. '

Cunstmctim activities at thf: Weidnn Spring site are managéd-by using good engineering
practices for control of surface watgi' runoff at, and from, the site.. During 1996, four
-sedtimentation basins and two retention ponds were in place at the chemical plant area in
preparation for seil excavation activities planned for 1996. Suiface water protection during 1996.
included erosion prevention and sediment control and monitoring. Monitoring was conducted
at four outfall locations at the chemical ‘plant, and the requirements of three NPDES permus and
the Missouri Clean Wafer Acr were observed during 1996. : SR

The wetlands mitigaﬁun- agreem_ent was signed in 1994 and construction of the

replacement wetlands for the chemical plant area, Borrow Aréa, and haul road is scheduled to -

. be completed in August 1997. Construction activities eliminated some wetlands in these areas
during 1996, Development of the replacememt wetland on the Rusch Memorial Conservation
Ares was initiated in 1996; the development will be monitored to ensure establishment of viable
wetland features. :

Topsoils and subsoils from the Borrow Area that are being stored for restoration have
* been stockpiled at the Boitow Area. Stockpile heights and slopes have been limited to'15 ft and
3:1 and stockpites have been seeded and mulched to control erosion. Erosion control measures
have also been implemented at the Borrow Area and the haul road. Stockpiles are routinely
inspected for erosion. Two sedimentation ponds have been constructed at the Borrow Area, and
surface water has been monitored to measure the effective removal of settieable materials.
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TABLE 3-1

Summaw of WSSHAP NPDES and Constructian Permits
DATE RENEWAL
' ' ]  DATE DATE - OR EXTENSION _ -
PERMIT NO. | (s} | ISSUED - | EXPIRED | (b} | < REQUEST DUE SCOPE AND COMMENTS

MO-0107 701 . 03/03/94 . } 03/04/99 09/04/98 Cavers storm. water, sanitary, and SWTP discharges. *
MO-01084987 uarﬁs;m . 08/10/38 Y | O1/10/98 Covers QWTP discharge.
MO-R100B69 o | camt/9a | 0611 a7 12111/96 Storm water dlscharges fram the borrow area and haul

o o : : : : road operatioris. B

1] Permit type, 0 = Operating, C = Construction
{b) Parmit extended/renewed? N = No, ¥ = Yes
AWTP Quarry water treatment plani

SWTP Site water treatment plant

* See Section 3.5
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During the development of the Borrow Area in 1996, vehicle and equipment noise la';fgls
were monitored 1o ensure that nuisance noise levels remained at acceptable levels. Roadways
were sprayed with water on an as-needad basis for dust control during the active construction
' penods at the Borrow Area.

Air, surfm' water, 'am:l gmuhdﬁ'atﬂr have been monitored as part of the rmmne
environmental monitoring activities at the chemical piam area. Rosults nf that monitoring:are
detailed extenmvelj,r in this report

_ Eligibility surveys for archeological or historic sites were conducted on the 30.5 m
{100 ft) site perimeter around the chemical plant site, and no sites. were fouid that would require
avoidance or data recovery. Confirmation letters in regard to this decision have been received
by the State Historic Preservation Officer. B
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- 4 RADIATION AND ASBESTOS MONITORING PROGRAMS

_ ‘The Weldon Spring Site Remedial Action Project (WSSRAP) operates its Envmnmmtal :
monitoring and surveiltance program in accordance with U.S. Department of Energy (DOE)
Orders and with the Environmenial Monitoring Plan (Ref. 42). This section describes
monitoring results for radon, extemnal gamma madiation, airbome radioactive particulates,
contamination control surveys, and asbestos at various site perimeter and off-site Jocations. A
program overview, summary of applicable standards, actwal monitoring. results, and an
assessment of any associated emrm;mmantal mpacts are provided below for each pammeter
memioned in the plan : '

4.1 H_i,ghlights of Radiation and Asbestos Monitoring |

. Statistical analysis at the 95% confidence level indicated that one integrated radon

' track-etch monjtoring station at the chemical plant/raffinate pits atea exceeded _

- annual average background levels in 1996. This monitoring station was located

. within the site boundary. No integrated radon track-etch stations along the site

- perimeter ‘or at critical receptor lucatu:ms ‘were statistically greater than
backeground levels.

. Statistical analysis at ihe 95% confidence level inﬂicatad that four modified

Rr-220 track etch monitoring locations in the chemical plant/raffinate pits area -

exceeded 1996 average background levels. The highest above ba{:kground Rn-220
_ concentration was 57% l:l-f the DCG for Rn-220.

. Gross TLD results for 1996 for the chemical plant perimeter, quarry perimeter,
and off-site locations ranged from 53 mrem/yr (0.53 mSv/yr) to 95 mirem/yr -
(0.95 mSv/yr). Statistical analysis of the results indicate at the 95% confidence.
level that one quarry station and ﬁmr chemical planﬂraff'mate plt stahnns-
exceaded background levels.

. Asbestos analyses performed during 1996 showed fiber concentrations at all:

monitoring locations to be. in compliance with the U.S. Environmental Pmtectmn_‘ o

M@A}thmmmmmh
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. Statistical analysis- at the 95% confidence level indicated all 17 Jow volume
aithome particulate mummnng stations bad annuil a;ve.ragﬁ cunce:ntmtmns that
were mdlstmgmshahle from background levels ' '

42 Radon G_-as Mounitoring -Program
4.2.1 _ng'ram Overview

Both 1J-238 and Th-232 are naturally occurting mdmnuchdes i ‘soil and rock Radon |
gases (i.e., Rn-222 and Rn-220) are naturally occurting radioactive gases found in the uranium

and thorinm decay series. A fraction of the ra:_inn:pmduc:d_fmm the madioactive. «1»:;;333r of
naturally’ occurring. U-238 and Th-232 diffuses from soil and rock into the atmosphere,

accounting for naturat background airbome radon concentrations. Radon is produced at the . |

Weldon Sprmg site from these natural sources as well as from the contaminated waste mammls
present at the site. :

Airbome radon concentration is- governed by sﬂurce. sfrength and dilution factors, both
of which are slmngly affected by meteorological conditions.  The soil surface constitutes the
largest source of radon, although secondary contributors inclnde oceans, natural gas, geothermat
fiuids, volcanic gases, ventilasion from caves and mines, and coal cpmhus_tmn Radon levels.in
the atmosphere have been observed to vary with height above the ground, season, time of day, :
and location. . The chief meteorological parameter governing airhorne radon concentration is -
~ aimospheric stability; however, the largest variations in atmospheric radon occur spatially .

{Ref. T3}, :

~ Two types of track etch detectors are used at the WSSRAP to measure ambient levels. of
radon gas: standard "F-type” detectors, which measure a combination of Ru-222 and Rn-220
gas (results are termed "integrated”), and modified "M-type" detectors, which indirectly indicate
~ ambient levels of Rn-220 only, "F- T}'pe and "M-type" track etch detectors are used in
conjunction to distingnish Rn-222 and Ro-220 concentrations by analyzing the relative response
of paired sets of these detectors at each monitoring location where they are deployed.

In 1996, a pair of standard _"F—type“ radon track eu;h_dewctors was deployed ai each of
35 permanent monitoring locations: five at the Weldon Spring Chemical Plant (WSCP)
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perimeter, seven at the Weldon Spring Quarry (WSQ) perimeter, 14 at the raffinate pits area,
two at the chemical stabilization and solidification (CSSY pilot facility, and seven at off-site

locations. . One pair of detectors was nemparmﬂy deplujred in 1996 near Train 2 at the siie water
treatment plant. Most radon track etch monitoring locmons are identified with an "RD" pfeﬁx. :
and are shown in Figures 4-1, 4-2, 4-3, and 4-4; however, monitoring Jocations adjacent to the
CSS pilot facility are identified by ET-3015 and ET-3016 and are shown in -Figure 4-5.
Monitoring locations are distributed- around the chemical plant ‘raffinate pits, and quarry -
- perimeters to ensure adequate detection of radon under varying ‘meteorological conditions,
~ Locations RD-4003 and RI>- 4009 monitor background I'adon concentrations: “F- tyrpe I:rﬂck Etch'

deteciors are sensitive to afl isotopes of radon and are deployad quarteﬂy '

Modified "M-type” -alpha-track detectors were deployed in 1996 at 22 monitoring
locations: five at the WSCP perimeter, two at the WSQ perimeter, seven at the raffinate pits.
area, one at the CSS pilot facility, one near Train 2 of the site water treatment plant, and six at -

off-gite locations (including two background locations, RD- 41'.}![]5 and RD-4009), - Specific -

focations are identified in Section 4.1.3. These detectors were placed in conjunction with
"F-Type" track etch detectors to-distiriguish radon from thomn concentrations. Using Pearson’s
_methoﬂ {Rﬂf 49}, separate concentrations of radﬂn and thoron were ca]culawd for these stﬂt:ms

The WSSRAP mdon mﬁrﬁtnrjng _pmgram'alsu uses :iactret detectors. Like track etch
detectors, electret detectors provide a passive means of measuring Tadon gas concentrations in
air, Twenty-eight pairs of electret detectors that measure Rn-222 only were placed ai the
following monitoring locations: 22 in the chemical plant and raffinate pits area (including: three -
along the chemical plant perimeter), four at the quarry perimeter, and two off site. Ten pairs -
of electrets that indicate Rn-220 were deployed at the following locations: 'six in the vicinity of
the raffinate pits and temporary storage area (TSA), two at the quan'y pemneter and two off '
site {mcludmg one background location, BET-4005). Electrets are exchanged and read bJWEEklj"‘
These locations, designated by an "ET" prefix, are shown in Flgurpx 4-1 through 4-5. -

Continuous radon gas monitors and radon progeny monitors (glso calied working level
‘monitorsy complete the environmental radon mmntnnng network.  Continuous radon gas
'monitors are sensitive to both Rn-222 and Rp-220. A continuous. radon gas monitor was placed
at the Francis Howell High Schoo! during spring and fall of 1996. Four acklitional monitors
were placed in on-site work zones throughout the year to evaluate loal airborne levels of

DOF/OR/Z1548-676, Rev. D . 46




WELDON SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 1986 : : L TRANT

Rn-222 and Rn-220 present as a result of remedmtmn activities. On-site locations included the
raffinate pits and Train 2 of the site water treatment plant. :

Wmhng level monitors are sensifive to the short-lived decay products nf Rn—Z‘Z[} and:
R-222. Results are recorded in mitli-working levels (mWL}. 'Working level monitors are used.
in work Zones in conjunction with coptinuous mdon gas monitors to determine the degree of _
gquilibrivm of radon (or thoron) gas with its decay products. The working level monitors
operated during 1996 at the Francis Howell ngh School, guarry traﬂers, raffinate piis, C88
pilot facility area, TSA; and AP-ZDCIS

4.2,2 App]icah_]e Standards

As established by DOE Order Sﬁ-ﬂﬁfi, the DOE annual public dose equivalent limit is
100 mrem (1 mSv). Dese limits for the inhalation of radon and thoron progeny and gas, -
-however, are based on working levels, and concentrations in air and are addressed mdependently
in the Order. :

- The derived concentration guide (DCQ), which is a h:ﬁitiug airbome concentration of a
. specified radionuclide, is specified by DOE 5400.5 to be 3 PCi/1 (100 RBg/m?) above background
for both radon and thoron in unrestnclad {off-site) areas.

4.2.3 Mﬁnito_ring Results

Tam]a 4- 1 snmmarizes quarterly and annual average mtﬁgraled radon concentrations as
me:asured by F-type track etch detectors. Since radon is natumlly occurring, concentrations .
measured at each monitoring location were compared o ‘measured background concentrations
to determine whéther any significant differences existed at the 95% confidence level, Only
locations with integrated radon concentrations statistically greater than background were
compared to the DCG for mdon by subtsacting the average annuzl background mm:amtratmn-
* from the gross annual average concentration measured at a gwe:n location.

The results obtained from the pair of F-type tmck ﬂch detectors at each location were.
averaged to determine the- quarterly average imtegrated radon concentration. - These averages
- were then used to calculate the annual average imtegrated radon gas concentration. The annual .
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TABLE 4.1 1996 Track Etch Integrated Radon Results®

C 18T ' ZND 3RD 4ATH ANNUAL ANNUAL -

LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD |STATISTICALLY | PERCENT OF
LD, pCid®™ 1 pCig® poiA® pCint® pCin®! DEVIATION | SIGNIFICANT ' | GUIDELINE'!
- ' '  WELDON SPRING QUARRY ' -

RR-1002 |. 0.2 . 0.4 07 1 08 0.5 0.2 N/A

. RD-1003 0.1 01 | o0z 06 0.3 | 0.2. - N/A

.RD-1004 01 . 0.2 0.4 - 0.6 0.3 - 0.2 ' _ N/A

' RD-1008 0.1, 0.2 0.4 0.8. 0.3 0.2 o N/A

RD- 1006 R 0.2 .04 | .08 0.3 S0z - N/A

“ro-toos | 01 | 03 | 0.2 0.5 . 0.3 0.2 o NIA

RD-1009 [ 0.1 0.2 0.3 08 - 03 | 0.2 S . N/A

WELDON SPRING CHEMICAL PLANT .

RD-2002 01 ol ol 06 0.4 0.4 - ' N/A

RD-2004 0.1 0.3 0.5 06 | 04 - 0.2 - N/A

RD-2005 0.1 0.4 " 03- | 08 t 04 N '

RD-2006 3 PR 0.1 03 0.5 03 0.2 - : _ - NJA

RO-2007 | 0.2 0.1 0.3 05 . 0.3 0.2 - B . N/A

' AD-2025 01 . 04 0.3 . 06 | - 04 . 0.2 ' T NJA

Frain2 | 01 | 0.2 - 05 0.3 0z |- N/A
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TABLE 4-1 - 1996 Trj&ck Eich Integrated'ﬂadnh Results'® (Continued)

ZND

DOEMRRT ] S48-676, Rev.

18T . 3RD 4TH ANNUAL ANNUAL
LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD |STATISTICALLY | PERCENT OF
I.D. " pcia®! pCird! pCin® pCin® | pCin™ DEVIATION | SIGNIFICANT ' | GUIDELINE!!
. L WELDON . SPRING RAFFINATE PITS . ' : -'
RD-3001 0.5 0.6 0.9 2.8 1.2 1.1 N/
RD-3002 0.1 0.3 - 0.7 : 1.0 0.5 0.4 . N/A
.- RD-3003 0.2 - 0.4 0.7 0.5 0.5 0.2 N/A
RD-3004 0.1 . 0.1 OB 0.5 - 0.3 0,3 “N/A
RD-30Q5 0.2 0.2 0.4 0.5 - 0.3 0.2 NiA
RD-3007 0.2 0.4 0.7 0.8 0.5 0.3 /A
RD-3008 0.2 0.4 . 0.5 6.8 0.5 0.3 N/A
RD-3009 . 0.2 0.3 S04 0.7 0.4 0.2 . N/A
RO-3010 0.2 - 0.5 0.6 1.0 - 0.6 0.3 . NIA
RD-3011 0.1 0.2 0.5 0.6 04 0.2 . N/A
 RD-3012 0.2 0.4 0.7 0.9 0.6 0.3 N/A
RD-3013 0.7 0.7 15 2.7 - 1.4 0.9 X U N/AM
RD-3014. 1.7 1.0 0.4 50 " 2.0 2.1 WA
RD-3015 0.2 0.7 2.1 81 1.5 1.3 M/A
. ' ' _CSS PILOT EACILITY '
ET-3015 0.1 . . 0.3 0.3 S 0.2 0.1 MIA
EF-3016 0.3 . 0.2 0.6 0.4 T 0.2 /A
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- background average concantration, using a ons-tailed Student’s t-test at the 95% confidence fevel.

YWELDON SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 1996 - 7123097
TABLE 4-1. 1998 Track Etch Integrated Radon Results™® (Cantinued)
18T 2D " 3RD 4TH ANNUAL ANNUAL _
LOCATION | QUARTER QUARTER i . QUARTER QUARTER | AVERAGE | STANDARD |STATISTICALLY | PERCENT OF
1.D. pCin'® pCia™ pCia® pCin® pCi/f? DEVIATION | SIGNIFICANT **' | GUIDELINE'Y
' OFF SITE '

RD-4001 0 0.2 0.5 0.4 6.3 0.2 N/A
RD-4002 Q.1 0.3 0.2 0.4 ¢.2 Q% - N/
RD-4003 0.1 0. 0.4 0.5 0.3 0.2 . N/A -
*RD-4005 0.1. 0.2 0.4 0.5 0.3 0.2 N/A.
RD-3007 . 0.1 . 0.1 05, 0.4 0.3 0.2 N/A- -
RD-4008 0.1 - - - ¢.1 - N/A
*RO-4009. 0.1 0.1 0.4 0.5 0.3 0.2 NiA

fa) ° FResults Include natural back.ground jevels emept where mherwlse noted.

(b To convert from pGifl to Bg/m?, multiply by 37. -

c} - Statistical significance is determined by comparing the annual average concentration for a rnumtorlng location with the annuai

(d Percent of guideling.is calculated by taking the annual station average minus the average of the backgaround statmﬂs dmded by the
DOE concentration guidelime for Rn- 222 of 3 pCifl {100 Bq/m™3) annuat avarage abﬂve background for uncontrolled areas.

e} - Missing detactors.

{fl . No percentage calculation pﬂrfurmed fur ahove-backgeaund mnnltﬂrlng Im:atluns within the site hound-al'"r‘

* Backgraund station.

N/A Mo percentage calculation parformed for background locations or Iucatmns not st:mstrna!lv gmatar than han:kground

- Mo measurament taken.

COE/ORSL545-676, Rev_ @

55



WELDGN SPRING SITE EMVIRONMENTAL REPORT F’un CALENDAR YEAR. 19986 ' 72847

standard deviation rﬂpurted reflects the errorpropagated b:,r taking the sampte standard deviation
uf the mean of the quarterly results,

The annual F-type track etch background concentmmn was calculahad using the

. arithmetic average of the two background locations. The data yielded an annua! background
average imegrated radon concenitration in 1996 of 0.3 pCil {11 Bq.r‘m3) ‘This result is consistent
with previous years’ mﬂmtonng results,

Basad on m_aasurﬂmems.fmm modified track etch detectors at locations where a combined -
release of Rn-222 and Rn-220 was suspected, Rn-220 concentrations were estimated using
Pearson’s method (Ref. 49). Locations with Rn-220 conceintrations statistically greater than
background at the 95% confidence level were compared with the DCG for thoron. Results are -
presented in Table 4-2. a

© Although results in Tables 4-1 and 4-2 may appear inconsistent for a given monitoring - -
station, this is to be expected since "E-type” detectors have a higher response function for
‘Rn-222 than for Rn-220. The supplemental thoron measuring technigue using the "M- -type"
' detectors provides a better estimate of the thoron contribution to the total radon concentration.
- Therefore, Tor monitoring stations where: virtually all of the mtegrated radon concentration is
contributed by thoron (see results for RD-3001 and RD- 3002, Tables 4-1 and 4-2}, the thoron
results usmg Pearson’s. method is larger than the integrated result.

: Radon concentrations nwasured _by the electret monitors-are summarized. in Tables 4-3
. and 4-4. Because électret results are obtained biweekly rather than quarterly (as with the track ’
etch detectors), they are used primarily as advance indicators of trends in radon/thoron levels
gt a.given monitoring location. Track etch results, rather than -electret results, are used in

performing off-site dose calculations, - -

Historical average background concentrations of Rn-222 and Rn-220 gas near the site are
both typically 0.2 pCi/l (7 Bq/m’). Continuous radon and working level measurements at the
. Francis Howell High School taken in 1996 indicate background levels of both Rn-222 and

Rn-220 gas and progeny. - -Om-site work zome measurements, however, indicate elevated -
concentrations of both Ro- 222 and Rn-220, pamcularly in Mmhzad areas where remedial actions
. involve the distm'hance of raffinate sludge. The maximum hourly Rn-222 and. Ru-220

DOE/OR/21 545676, Rev. 0 56
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TABLE 4-2 1996 Thoron Concéntrations as Determined Using Paired F~w'p_e and M-type Track Etch Détﬁctors':“' B

_ : . ANNUAL ANBPUAL
FIRST QUARTER |SECOND QUARTER | THIRD GUARTER | FOURTH QUARTER| AVERAGE STAMDARD | STATISTWCALLY |PERCENT OF
STATION iD (pcim'®! ApCin™ tpcHn! o™ {pCi) DEVIATION | SIGMIRCANT (x}'! | QUIDELINE'D
. Waldon Spring Qusrry _ .
RD- 1002 o . 0.4 0.7 " 0B 0.4 .29 ' N/A
RD-1006 - e | o2 o1 01 0.08 : ' NiA
. . Waldon Spring Chemical Plast ' '
RO-2002 - f - - - PR % T 0.4 04 007 . NfA
RD-2004 o Y T Y- | 0.4 0k 0.07 Cox 10
RD-2008 - - ' 0.0 " 0o 0o 0.0 o NiA
|rpD-2007 - . 0o G0 0.0 - 0.0 ' MR
AD-202% . - ' a0 - 0.1 o1 0.07 ' NiA
Trein2 . - L - 1 . oa 0.0  oo0 - Wb
' \ . . Weldon Spring Raffimate Pits . .
‘[Ap-3001 - ' L 67 . 3 ' 18 . 1.70 % " sy
RD-3002. . L e 1.5 0.7 - 11 657 X 30
RD-3003 0 ] o5. | o 06 | 04 E L Nia
AD-3004 - T ; 03 06 o4 0.14 R
AD-3005 - - . _ 02 . o4 - §- b3 .0.14'_ : S
RD-3010 6 "~ 04 6.2 00 02 X NiA
RD-8014 18 o8 . .6 .05 PR 1,98 X Ao}

DOEARIZ] 548676, Rev. B - - ' o : - &7
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TAELE.'&_QE' 1996 Thoron Concentrations as Determined Using Modified Track-Etch Detectors (Continued)

o B . : : ANNUAL ANRUAL -
. FIRET & R'!'EI SECOND QUARTER | - THIRD QUARTER { FOURTH CIUAFITER AVERAGE BTm STATISTICALLY {PERCENT OF
STATION 1D ot " 1 poim® . tpoiy® {pein™ {pCIN) . DEVIATION | SIGNIICANT {x)'*! | GLKDELINE'!
RD-3016 _ o : 0.4 0.2 - ' - 0z 0.20 ' N/A
Off-Sita ' o
RD-4001 - |- - - . 0.2 R 2.2 ' oo7 : s H/A
Ro-a002 - . . - ; o i S oo0 e NiA
RO-4003 - - : - _ Do R % T 5.1 . 0.14 A,
RD-4005* R - - 0.3 R ooo | s NA
AD-4007 ' . - - 0.1 o1 - 0.00 A
RD-4009" o o o3 . | 0.2 0.4 8.15 N/A
* Backurnund slation
{a)- Resuits include natural bunkgtmmd Iwvola,
fo} To convert from pCift 1o Bgim?, muliply by 37. : :
el " Statlatienl sigrificanos is determined by companing the ahnual awmga oo m:antrahun far & manitering Iacatlon w|th tha annual hactgrnund average cuncentmﬂﬁn using
& ona-teded Studant'a t-test ut the 95% confideros fevel,
{d} - Percent of guidelina s csleulatsd by taking the annual station sverags rninus the annual average of th-ﬂ hac.-kumund starnnn, divvided I;-v the DCG for An220 of 3 pCid
o 1048 Bafm® annual sverage above background for uncortrolisd areas. .
(el hio parcentage caleutation perfomad for abpve-background monltodng Icmaunns within eite boundary.

iR No porcant of gireline Galculated for stations not statisticaly-greater than background.
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.WELDUN SPRING SITE E..H"I.-"!RQNMENTAL REF"DIHT FDH CALENDAR YEAR 1338
TABLE 4-3 1996 Electret Radon-222 Resuits'®
18T 3D | SR 4TH | ANNUAL | - ANNUAL |
LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STARDARD
e | eeim®™ | o™ | o | peim®™ pCiA¥® | DEVIATION
ET-1002 0.4 05 0.5 0.5 05 | 0.05
{ET-1004 0.5 - - 05 . .
ET-1009 0.5 0.4 . 0.5 0.5 0.5 0.04
ET-1010 05 05 07 | 08 0.6 " 0.05
[ET-2004 0.5 04 0.6 0.5 0.5 | 0.08
ET-2006 0.5 0.4 04 -} 05 0.5 0.02
|ET-2008 0.5 0.5 0.5 0.5 0.5 0.03
[ET-3001 0.3 0.4 - 0.8 0.4 0.5 0.23
ET-30032 0.5 .. '|..U'CI 0.7 0.6 - 0.7 018
ET-3003 0.2 04 | o7 0.5 0.4 017
ET-3004 02 | o3 0.5 0.4 0.4 0.10.
£T.3005 - 0.5 0.4 0.7 0.4 0.5 0.14.
ET.3006 0.0 0.3 0.6 04 03 0.22
ET-3007 07 | . o8 0.8 0.4. 07 017
ET-3008 0.5 0.6 1.0 8.5 07 0,22
[ET-3009 0.3 0.5 1.0 0.7 0.6 - - 0.25
lET-3010 0.4 0.3 0.7 0.6 0.5 0.5
[eT-3011 0.4 0.3 0.8 0.6 0.5 019
|ET-3CH 2 0.3 0.3 0.8 0.5 0.5 0.20
[era01a 0.8 0.7 1.1 0.5 08 0.22
|ET-3{}13T5A ) 0.5 0.7 a.8 0.8 0.6 15
ET3014 | . 07 0.7 0.8 0.3 0.7 0.17
feracis 0.4 2.3 0.6 0.5 0.9 0.78
- [ET-3016 0,3 0.3 0.6 0.6 05 0.14
lET-3017 0.2 03 | 05 013

DOE/GRITIS48-676, Rev, D
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TABLE 4-3 1996 Electret Radon-222 Results {Continued)

18T 2ND ~ 3RD ATH ANNUAL |  ANNUAL
LOCATION | QUARTER | QUARTER | QUARTER | QOUARTER | AVERAGE | STANDARD
1.D. {(pCiAyt) (pCHAYb! (pCHY™®! ipCinyk! pcin® | DEVIATION
[ET-3018 © 0.4 0.4 0.7 0.5 - 05 | - 014
ET-a003 0.5 pa 0.5 0.4 0.4 0.08
ET-4008* | 04 | o8 | o5 0.5 0.5 - . 0.04
fa) " Results include natural backgrﬁun_d levels.. | |

{b) To convert fram pCifl to Ba/m®, multiply by 37.
. Background station.
- Measurément not collected.

TABLE 4-4 1996 Elactret Radon-220 Results'™

.1-ST " 2ND 3RD 4TH ANNUAL . AMNNUAL

LOCATION | ‘QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD
1D, . pGim*®* | ipcin™ cin™ |- pcin™ (eCif'® | DEVIATION
lET-1002 08 1.8 1.6 1.3 13 |- 035
|ET—1-:ZI_1C- . 04 0.4 .03 0.7 04 | 0.4
lET-3006 24 . 13 | 27 28 | 23 .| o058
[rsoi0 | o8 .| ‘10 1.1 0.7 09 | o2
'|ET 3013 | 1.0, 11 [ 18 14 1.3 0.31
|ET~3{1‘!3TEA 1o 18 e8 [ 10 1 12 044
" fer-s015 1.9 0.9 1.2 69 1 1.2 0.42
: |ET-3015 ' 04 06 | 1.1 0.5 0.6 0.27
ET-a003 | .05 02 | o7 | oa 0.5 0.18
|ET-4{]ID9* 0.1 04 07 | os 0.5 0.22
tal . Resuhis include naturat hankgmund levels, |
{b)  To convert from pCill to qum mukiply by 37.

. Background staticn,
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concentrations recmﬂed on site’ in 1996 were approximately 42 pCi/l (1.6E3 Bg/m?) and "

440 pCi1 (1.6E4 Bqa"m3}, respecuvely, and were measured in Augusl in the northeast portmn -

of Raffinate Pit 4. Monthly average continuous radon and thoron concentrations at Raffinate
~ Pit 4 tend to be on the order of 10 times lower than the maximum values reported here. Theése
‘values are higher than comparable measurements taken using track etch and electret detectors
because the continuous monitors are placed in the immediate vicinity of work zones within the
_ raffinate pits, while track etch and electres detectors are plamd along the raffinate pit berms and -
site perimeter fence:

 4.2.4 Data Analysis

Seatistical analysis of tbe track etch radon mgratad msults mdx-cawd that, at the 95%

confidence Jevel, integrated radon levels at one of the 14 raffinate pit locations were greater than

the background station results. The analysis further indicates that, althongh 2 number of stations
had annual average resulis munencall}' greater than background, the resuits for other stations
. Were not statistically distinguishable from backgmund levels

Statistical analysis of the modified track efch Rn-220 results indicated that, at the 95%
confidence level, measured concentrations at one of the five chemical plant perimeter stations
_were greater than the background station results, Furthermore, the analysis indicated that three
of the seven raffinate pit locations exceeded background levels. ‘The analysis indicates that the
 results for all other stations were statistically indistinguishable from background levels.

| 4.2.4,1 Chemical Plant, CSS Pilot Facility, Site Water Treatment Plant, and
~ Raffinate Pits.- Statistical' analysis of four Rn-220 monitoring ocations indicated results greater

than background levels. One of the four stations, RD-2004, is located -along the northeastern -
chemical plant perimeter. The remaining three stations (RD-3001, RD-3002, and RD-3014) are -
located near Raffinate Pit 4, The annual average concentrations for these stations exceeded

background levels by 0.3 pCi/l (11 Bg/m®) to 1.7 pCi/l (63 Bg/m®). These results were

anticipated, given the decreased water Jevels in Raffinate Pit 4. The quarterly meagured Rn-220
concentrations for all stations ranged from @ pCi/l (ﬂ Bq.-’m3) to 3. 6 pCi/l (133 Bqa"mj}

Smmcal analysm of one radun monitoring ]ncaﬂon indicated measured integrated mﬂon
gas results greater than background levels. This station RD-3013, is.located between Rnff'mqm

DOR/ORI21548-676, Rev_ 0 _ ' 61 -
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. Pits 3 and 4. The annual average concentration for this siation exceeded the annual average

background by 1.1 pCi/l (41 Bg/m>). The quarterly radon. m&asumments for all stations ranged_

from 9.1 pCiA (3.7 quut’) %0 5.0 pCh"i {135 Bg/m?).

4.2.4.2 Quarry; Statistical analysis of both track etch integrated’ radon and

Rn-220 monitoring results from-all quarry stations indicated that there was no reason to saspect

at the 93% confidence level that. these results exceeded background levels. The quarteriy
measured results for integrated radon from all quarry stations ranged from ¢,1 pCi/l (3.7 Bg/in?)

- 10 0.7 pC¥/1 (26 Bg/m’). Quarterly results for Rn-E’ZG at the quarry stations ra.uged from G pCifl -

(0 Ba/m®) 0 0.7 pCi/l (26 Bq/m°).

N 4243 Off Site. statistical analysis of both track etch integrated radon and
- Rn-220 monitoring results from off-site locations (shown in Figure 4-3) indicated that there was.

no reason to suspect at the 95% confidence Jevel that measured concentrations at any of the

stations were greater than background levels. The quarterly .integmtéd radon concentration

. measurements at off-site locations ranged from 0.1 pCi/t (3.7 Bg/m®) to 0.6 pCi/l (19 Bg/m).

quarteﬂy results for Rn-220 at the off-site stations ranged from 0 pCLr’l (0 Bg/o) to 0:3 pCu" 5

(11 Bqt’m3] These results are simijlar to results obtained durmg prevmus years.

4.2.4.4 F‘iﬂt Year Trem:l ﬁnnlysm of Integrated Radnn Gas. Figure 4-6 shows
S-years of annual average track etch integrated radon’ conéentrations for the monitoring stations
at the quarry, chemicat plant, raffinate pits, and off-site locations, Thes-e monitoring results

include natisral backgmund radon concentrations. Radﬂn gas levels at the quarry have shown

a downward trend since the peak of bulk waste removal in 1994. Cunversely, measuremems
-'at the’ chemical plant and raffinate pits have trended upward since '1993; however, no DCGs
* were exceeded in 1996 and estimates of emissions through the end of the project indicate no

reason to believe that’ DCGs will be exceeded in the future (Ref 75). These upward trends are

- attributable-to orngt:tmg remediaunn projects in the mffinate pits.

DOR/GR/21548-676, Rev. 0 ' 62
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4.3  Gamma Radiation Monitoring
43,1 Program Overview
Gamma radiation is emitted from natural, cosmic, and manmade sources. The earth-

naturally contains gamma mdiation-emitting substances, such as wraniem, thorium, and -
potassium (K-40). Cosmic radiation originates in outer space and filters thmugh the atmosphem

to the earth. Together, them two sources comprise the majority of natural gamma background . -

radiation. The United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR) (Ref. 33) estimates. the typical gamma. radiation duﬂe is 35 mmfyear
{(.35 mSv/year) from the earth and 30 mrem/year {0.30 mswyaar) from cosmic sources. The
~ total estimated background radiation dose equwalem due to gamma e.xpusure is thus
65 m:emfyaar (0.65 mSv/year).

. Gamma radiatior is momtored at the site using mvmnmamal thermoluminescent
dosimeters (TLDs) at 18 mnmtonng stations: three at the site pmmeter four along the site
| perimeter near the raffinate pits, one near the CSS pilot faclllt}r (at ET-3014, shown in
Figure 4-5), four alung the quarry pe:mnﬂer and six off site. “The locations are denoted h}r a
"TD" prefix on Figures 4-1, 4-2, 4-3, and 4-4. Stations TD-4003 and TD-4009 measure natural o
' 'backgmund at locations unaffected h},r the site. The TLDs are Bxchangad and read every quarier B
of the calendar year. : : -

4.3.2 Applicable Standards ..

No specific standard for gamma radiation is stated in the DOE orders. Howevér, DOE
Order 5400.5 specifies that members. of the public shall receive less than 100 mrem/year
(1.3t mSv/year) from DOE operations fm' all exposure pa;hways, excluding exposure to natural
backgmund radlaxmn

4.3.3 - Monitoring Results '
Table 4-5 summanzes quarterly and annual total gamma radisition memtoring iesuits.

The table includes quarterly and annual totals, the annual sample standard deviation for each
station, and whether a station’s annual monitoring results are statistically distinguishable from

DOE/CRS2LS48-676, Rey, © . : . hd



WELDON SPRING SITE ENVIRONMENTAL RERORT FOR CALENDAR YEAR 1995 _ 7128197

TAELE 4-% 1996 Envircnmental TLD Results®®

18T 2ND | 3D | a4atH | annuaL [ - [sTamsmoawy
QUARTER| QUARTER| QUARTER| QUARTER|  TOTAL | STANDARD SIGNIFICANT
LOCATION | {mrem!*® | imram¥® | tmreany® | fmremi {mrmﬂwl DEVIATION '
WELDON SPRING QUARRY o

1002 | 142 | 1406 | 17.2 14.8 60 1

TO-1003 17.2 17.0 . | 19.7 18.0 72 1 X
TD-1006 | 150 | 12.4 16.6 156 | B2 2

1008 | 14.6. | 13. 15.9 14.7 58 1.

. WELDON SPRING CHEM!GAL PLANT .

TD-2025 | 16.2 14.9 174 16.9 85 1

TD-2004°f 17.0 | 168 [ 186 187 | 71 | 1 X
TD-2006 | 16.2 15.5 173 | 165 66 S

- WELDON SPRING RAFFINATE PITS

™-3001™] 200 | 207 gD 30.3 .95 5 X
TD-3003 § 177 | 15.9 21.7 211 | 76 3 X
TD-3004 | 153 . 143 | 17.8 18.5 64 2

TD-3005 | 196 |- 18.3 1 23.2 205 B2 .2 X
ET-3015"® ] 14.0 o 33.4 85 13 X

D | .. OFFSME . —
TD-4001 | 18.1 154 1 173 | 17.7 &6 1

TD-4002 | 13.1 123 Lt 143 144 . | B4 1
TD-4003 | 128 12.2 | 14.2 14.0 53 1

“TD-4005 | 152 | 16.0 15.8 15.8 53 1

TD-4007 | 14.9- 14.5 15.8. 15.4 61 1

TD-4009 | 153 |- 148 | 186 | 158 | 63 1
* ~ Denotes background Incatlun

_ia) Results include natural background: gamma radiation.. ' :
#)] To caiculate the annual total, missing data were raplat:ad mtth the average of the recorded -
" quarterly results for a given station. -
- ey Ta canvert from mrem to mBvy, divide by 10{) _
idi  S:atistical significance is determined by comparing thé total annual concentration for a
monitoring location with the total annual background concentration, using a one-tailed
- Student’s t-test at tha 95% canfidence Ievel
- © No measurement taken.
bt Danm_as lost or damaged TLD.
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background levels as determined by a-one-tailed Student’s t-test af the 95% confidence level,
As shown in the fable, two detectors were damaged or missing dunng the year, resultmg in
missing quarterly data for those stations. :

Gamma background levels for 1996 were determined by averaging the annual total
measurement from the two hackgmund stations. The annual average result from these stations
- was 63 mrem/year (.63 mSv/year) with a standand deviation of 1 mrem/year (0.01 mSv/year).
This average background is cumpamhle to the UNSCEAR 1982 estmlate of 65 mrem/year
{0.65 mSv/year) {Ref 33).

4.3.4 Data Analysis

- Statistical analysis of TLD results revealed that, at the 95% confidence level, six stations
had annual results greater than backgrotind. levels. These stations included TD-1003, located at -
 the guarry; TD-2004, located along the northeastern perimeter of the chemical plant; and
TD-3001, TD-3003, TD-3003, and ET-3015, located around the raffinate pits and TSA. - The.
analysis - further revealed that results fur all. other stations were mdmungulshable from
backgronnd levels. : :

4.3.4.1 Chemical Plant/Raffinate Pits. Annpal total TLD gamma radiation.
measurements at the chemical planﬁ and raffinate pits ranged from 64 mrem’ 064 mSv) to ©
95 mrem (0.95 mSv). These résults are generally higher than previous years for these areas due .
to quarry bulk waste storage at the TSA and remediations at the rffinate plts, including the-_
dewatmng of Rafﬁnate Pit 4. L

- 4,.3.4.2 'Quﬁrry ‘The annual total gamma radiation measurements fmm TLDs at
thé quarry ranged from 58 mrem (0.58 mSv) to 72 mrem (0.72 mSv). These results are - .
cmnparable to previous years for this arca. -' C

4343  Off-Site. The anmual total gamma md:aunn measurements from TLDs at

off-site locations ranged fmm 33 mrem (0.53 mSv) to 66 mrem (0.66 mSv) These msults arg

comparable to prevmus yeafs. for these areas.
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4344 - Five Year Trend Anmalysis of TLDs. Gamma radiation exposure
. momitoring results for the last five years are shown graphically in Figure-4-7. The graph shiows
yearly monitoring result totals for the. chemical plant,' raffinate pits,” quarry, and off-site
locations. The results include the natural backgroumnd dose rate. Results indicate a marked

increase around the raffinate pits area due to the startup of remedial activities in the raffinate.

pits. However, no regulatory exposure limits were appmached as a result of this increase. .
4.4  Radioactive Air Particuiate Monitoring
4.4.1 Program Overview

Radioactive air particulates are airbome dust particles that contain radioactive
contaminants. Background concentrations of radioactive air particulates are affected by the soil -
concentrations of namrlly occurring radionuchides, soil moisture content, meteorological’
conditions, and geological conditions. Many areas -on site contain above -background.
concentrations of soif contamination, which can result in increased aitbome radioactive
particulate concentrations. Increased airbome radioactive particulate emissions from the site can
result from wind erosion of contaminated soils piles or remedial work activities, such as moving

. equipment and vehicles in contaminated areas.

_ The WSSRAP monitors radioactive alrparnculatas weekly usmg 17 continuoas permanmt .

- Jow volume air samplers: seven at. the site perimeter, five at the quarry, and at fi ive off-site .
locations. “These locations are denoted by an "AP" prefix on Figures 4-1, 4-2, 4-3, and 4-4.
In addition, six temporary low-volume air monitoring stations are deployed around the chemical
plant perimeter. These portable air particulate samplers are deployed at temporary. stations when
curremnt activities warrant their use. The low volume samplers collect airhorne particulates by
- drawing ambient ai: at a flow rate of ﬁppmximatﬂly 40 l/minute through mixed cellubose esier
- filters with & 1} 0 micron pore size. The filters are then analyzed on a gas flow proportional
counter to detzrmme the amount of lng-hved gross a.lpha ax:twltjr in the particulates pmscnt on
the filter surface. : :
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4.4.2 Applil:abie Standards.

The DCGs for - mhaimmn of various mdioactive air paruculates are speclﬂed in
ChapterﬂlofDDEDrdBrifl-ﬂ[}S

4.4.3 Monitoring Results.

' The annual ave:rage lang-hvcd gross alpha cunuentrauons and standarﬂ deviations for the

17 permanent low volume stations are summarized in Table 4-6. Annual averages were "

~ caleoiated using uncensored weekly air particulate analysis results. Uncensored” data refers 1o
all results, including those near or below the minimum detectable concentration (MDCy. . The
-DOE Environmentai Regulatory Guide for Radiological Effiuent Monitoring and Environmenial
. Surveiliance (Ref. 1) requires the use of uncensored data to minimize any bias- 111 anthmenc'
B avmages and standard dmaunn calculations. ' '

TABLE 4-6 1896 Radicactive Air Particulate Gross Alpha Results |

' ' | . NUMBER OF |

_ ANNUAL AVERAGE | . | SAMPLE VALUES
MONITORING [LONG-LIVED GROSS| -  ABOVE - o

STATION ALPHA = | - STANDARD - | MDC!®/TOTAL | STATISTICALLY
IDENTIFICATION | CONCENTRATIGN [  DEVIATION |  NUMBER OF SIGNIFICANT

NUMEER (x1E-15 pCifml'™ | (x1E16 pCifml} | - SAMPLES - | (0

" AP-2001 . 156 . |. 0540 . B1/B1. )

AP-2002 - ©1.52 .. 0.534 53/53 . .

AP-3003 152 0503 |- &3/53

AP-3004 . 1.58 0577 . '53/53

AP-2006. 1.49 - 0.699 §3/63

AP-4006 141 | oms 52/53

AP-4007 141 0.525 .. 53/53

AP-4008 1.48 0.548 | 53/53 -

AP-1009 - 1.48 .0.561 .~ 51/63

AR-1010 1.81 - 0.555 14114
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TABLE 4-6. 1995 Radioactive Air Particulate Gross Alpha Results {Continued)

| - | - NumBER OF
N ANNUAL AVERAGE | _ SAMPLE VALUES
MONTORING [LONG-LIVED GROSS{ ABROVE
" STATION ALPHA, - STANDARD | MDCCLTOTAL | STATISTICALLY
-} IDENTIFICATION | CONCENTRATION DEVIATION - NUMBER OF SIGNIRACANT .
~ NUMBER (X1E-18 pCiiml™ | (% 1618 pCifml) | - SAMPLES Xy
AP-4011 1.40 - 0488 5152 |
AP-4D12'¢! 146 |} oss2 1 5283
AP-3014 1.49 0470 }.- 5353
- AP-1015 1.39 . 0.472 . B3B3
_ AP-1018 1.4 ' 0.418 '52/53
AP-1017 147 - |. o452 - | . 5252 -
"AP-2025. 137 | 0.434 | - Bama
la) Indicétes background monitoring station. Background concentraton is a 2-year average.
by The annual average gross alpha concentrations include background and werae cajculated using
uncénsored data, which includes results less than reported minimum detectable concantrations.
ic) MECC - minimum detectable concentration.
© Multiply by 37,000 10 sonvert pCifml 10 Bg/mil. :
d Statistical significance is ‘determined by comparing the annual average concentration for a -

monitoring location with the 2-year (104-week) hackground average cancentration, using a ane-
tailed Student’s 1-test at the 95% confidence- Iﬂvﬂ| '

The t},rplcal MDC for low volume air pamculate samp]mg at the WSSRAP 1.

© 3,3E-16 pCi/ml (1.2E-11 Bg/ml). This MDC is low enough to allow detection of Th-232, -

' 'whmh has the lowest DCG at the site of 7.0B-15 ,uCu’ml (2.6E-10 Bg/mil) (DOE 5400.5). Ifan .
individual inhales airborne contaminants at the DCG for ome- year, the resulting commited
effective dose equivalent is 100 mrem (1 mSv). '

4.4.4 Data Analysis -
Statistical analysis of the spoual results from the low volume airborme particulate
samplers indicated no reason to suspect that results at any of the stations were greater than
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background levels. Background Station Ap_amu had a 11:}4-week average of 140E-15 yCifml.

4.4.4.1 Chiemical Plammamnate Pits. The avarage concentrations at the
-chemical plant.l’rafﬁnats pits perimeter ranged from 1.37B-15 xCi/ml (5.07E-11 Bq/ml) to
' 1.56B-15 pCi/ml (5.77B-11 Bg/ml). These results are comparable to those measured in 1995,

- 4.4.42 Quarry.. The average concentrations at the guarry perimeter ranged frém
1.39E-15 pCifml (5. 14E-11 Bg/ml) to 1. 61E-15 uCi/ml (5. %E—l] Bg/ml). - These results are
lower than those measured durmg 1995 and previous y&ars -

- 4443 Off-Site. Tha average cﬂnoemmtions 'at' off-site lmatiuns; ranged from
1.40E-15 pCi/ml (5.18E-11 Bg/m) to 1.48E-15 pCi/mt (3. 48E-11 Bg/ml). These results are
simmilar to those measured dunng prevmus years.

4.5  Radioactive Contamination Conirol Muumnrmg
451 Praogram Overview

. The wnrestricted area radioactive contamination control monitoring program ensures that

areas used by the general public are not contaminated by radioactive materials migrating from
the site as a result of remedial activities. Monitoring consists of in situ measurements (fixed
-~ contamination) and swipe sample {removable contamination) collection.

The unrestricted area radicactive contamination control monitoring program includes
. radiological surveys in both the controlied and uncontrolled areas at the site. Site madways are
monitored to ensure thai contamination is kept from these accessible areas.

During 1996, 20 madway areas outside ﬂw site'cuntm]lad areas were routinely surveyed.
ThmemmcysmnnnuemwnﬁnnmmmmemnmmMmmhammmadm.
unrestricted areas. :

Darect suwe}f.in sita measurements are made ?}ith a beta-gamma detector or alpha
_ _scinti]]aﬁnn detector. (Ome-mimute measurements are collected to provide the total (removable
plus fixed) mdicactivity within the tested area. If the total radioactivity measurement is greater -
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than the most conservative DOE radiological limit fof removable aqtivitf (20 dpm/100 c?) for
. the radioactive constituents present on-site, then & swipe it taken at that location. The swipe is
wiped over an approximate arca of 100 cm?® (15.5 in.?), using a dry cloth or paper swipe. ‘The
. swipe is analyzed using an alpha scintillation detector. The count rates are corrected for detector
 efficiency and background, and the removable radioactivity is reported in dpm/100 cm?,

4.5.2 Monitoring Results

The site roadway surveys indicated an anmual removable average alpha raﬂioactivity tevel
for all monitoring locatiens-of <3 dpm/100 em?. The highest level was 12 dpm/100 r:,m The
average minimum detectable activity (MDA) for a}pha radioactivity was 3 dpm/100 cm?. The -
- roadway surveys indicated an annual average total aipha radmcacuvlty level for all mummnng _
locations of < 17 dpm/ 1{}[] em?; the highest level was 5[] dpmflﬂﬂ ¢m?. The average MDA for
' fixed alpha radioactivity was 17 dpmf 100 em?.

The. 1996 site rﬂadway SllWﬂjFE further indicated -a range Juf ﬁxed bota- gamma. :
radioactivity of <490 dpm/100) em? ‘to 1,394 dpme’lﬂﬂ cmz, with an average uf o
606 dpm/100 cm®. The average MDA for beta-gamma radmac:nwty was 490 dpm/100 cm?,
~ The antmal averages arc based upon actual results, whether negative, positive, or zero.
4.5.3 Data Analysis

The site monitoring results show fixed contamination present in a few locations, but at

- levels well below the DOE uranium surface contamination guidelines for unmstnctad use: -

(5,000 dpm/100 cm?). "I_‘he contamination was probably. caused by airborne uranium deposits

© . that occurred during the operational period of the Weldon Spring Uranium Feed Material Plant.

- Little removable contamination was found. No increase in removabie contammatmn levals has
been measured since the monitoring program was initiated in 1987.

4.6  Airborne Ash&sto& Mm_:itn_ring

During 1996, environmental monitoring for ashes_i_ns was mﬁndllct&cl_'at-the Francis Howell
High School (AP-4006) and at the Weldon Spring site perimeter (AP-2002, AP-2005, and
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) AP-3D04} These locations are identified in Figures 4- i and 4-3 Fﬂters were collected wmkiy
and shipped off-site for analyms ) :

Two methods are used to analyze asbestos samples. ' Phased contrast nucmscopjr PCM)
indicates fibers that have the same general size and shape as asbesmcs however, this method does .
not distinguish between asbestos and nonasbestos fibexs. Transmission electron microscopy
. (TEM) measures actual ashestos fiber concentrations. If a PCM measurement indicates- a
concentration above the site environmental action level (0.01 fibers per milliliter of air}, the
sampia is then msuhm:tted to the off-site laboratory for TEM analysis. '

: The results of envnonmenm] samples collected at Prancis Howell High School and th:e: _

site and quarry perimeters are prﬂwded in Table 7. A total of 197 PCM samples were
collected with 146 samples indicating results above the detection limits. The range of samples
above the detection limit (as measured by the PMC) was 0.001 fibers per milliliter of air (f/ml)
to 0.006 f/ml. No samples were resubmitted for TEM analysis. All results of the environmental
air samples collected-from the site and quarry perimeters and Francis Howell High School were .
below the fiber concentration limits of (.01 fibers/ml established in the EPA’S acoepl‘able
clearance levels for schools. These resulis indicate that ashestos fibers were effecnvaly._‘_ g
‘contained during the year. ' '

TABLE 4-7 Summarv of Asbestos Air Mnnitoring. Ftesuité

NUMBER OF
SAMPLES/SAMPLES

- ABOVE DETECTION o R o

LOCATION - LIMIT " RANGE {t/mb)  AVERAGE fmi)
AP-2002 g . a8/38  0-0.006 0.001°
AP-2005 : 49736 0-0.008 : 0.001
AP-3004 - 49/36. 00006 | 0.001
AP-4006 - B ‘51/36 . 0:0.004 0.001

Ejl
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5 RADIATION DOSE ANALYSIS

_ _This section evaluates the effects of atmospheric releases and surface and groundwater 3
discharges of radiological contaminants from the Weldon: Spring Site Remedial Action Project
(WSSRAP). Potential annual dose equivalents to the general public have been calculated and

are presented here. These calculations are compared agamst U.58. Dewnmant of Energy {DDE}
guidelines contrined in DGE Order 5400.5.

_ Dose calcﬁiatinns are presentad in this section for a maximally exposed individual and -
‘& collective population. The exposure conditions used in. the dose calculations are. further
-mscuased in respective mvmm&mal mommnng sections of this repoﬂ '

- Dose calculations retated to airborne emissions as required by 40 CFR 61, Subpan, H
{National Emission Standards. for -Emissions of Radionuclides Other Than Radon From
Deparmment of Energy Facliities) are presetted m Srﬂctmn 6, H&tmnal Emission Standards for
: Hazardous Alr Pollutants (NESHAPS) Program.

-9 | I:[:ghl:_ghts

» The largest TEDE to a maximally exposed individual from all pathways combined
was 2.7 mrem (0.027 mSv), estimated for an individual who works full-time at -
the Missouri Highway and Transportation Department. Maintenance (MHTD)
facility, This value represents 2.7% of the DOE guideline of 100 mrem (] mSv]_ |
above hackgmund levels . o

¢ The collective popu]auon dose equivalent was astlmatad to be 0.19 persun em
: {1.9E-3 person-Sv) for users of the Busch Mamunal Ct}nservauﬂn Area and -
employem of the MI-ITD '

5.2 ' Pathway A_nalysis :
In developing spaclﬂc elenwnts of the WSSRAP envnmmental mumumng pmgram

| potential exposure pathways and health effects of the radmacrnve and chemical materials prssent'
" on site are reviewed annvaily to determine which pathways are comp&etc This pathway analysis
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" is detailed in the site Environmental Manirarfng Plan {Ref 42). As reqmred by DOE Order
5400.1, evaluation of each exposure pathway is based on the sources, rélease mechanisms, types,
and probable environmental fates of contaminants, and. the kocations and activities of potential
- receptors. Pathways are then reviewed (o determine whether a link exists between orie or more
. contaminant sources, or between one or more environmental transport processes, to an exposure

~ point where human or ecological receptors are present. 'If it is determined that a link exists, the

N - pathway is termed complete. Compleie pathways are used in assessing radiological and

nonradiological exposures’. Bach complete pathway is reviewed to determine whether a potential
- for exposure was present dunng the time frame of conicern. If this is the case, the ‘pathway is
termed applicable. Only applicable pa.thways are cnnmdcred in estimates of dn:rse '

‘Table 5-1 lists the si_x complete pathways for expusum from mﬂiulugicg] conaminants
evaluated by the WSSRAP environimental monitoring program. These pathways are used to

evaluate monitoring requirements and to determine radiological exposures from the site. Of the = -

six complete pathways, five were applicabie in 1996 and were thus incorporated into radiological
dose estimates. These are Liquid. (B), Liquid (C), Airborne {A), Aitbome (B), and Bxternal.
Assessments of ponentlal exposure roites in the Feasibility Study for Remedial Acﬁﬂn at me '
-Chemical Plant Area of the Weldon Spring Sie (Ref, 69) havc shown that the dose potential for
pathways not listed in Table 5-1 is negligibly small.

TABLE B-1 Complﬂfﬂ Radiological Exposure Pathways for the Waldon .."-‘;pr_ing Site-

APPLICABLE TO

| EXPOSURE |- S - -~ 1 1996 DOSE |
PATHWAY . PATHWAY. DES(:HIPTIDN o -} ESTIMATE
Uﬁuidlﬁui ingestmn of groundwater from local wells c#nwngradlent ' N :
from the site. . -
{ iquidi | Ingestion of geme and fish inhabiting wildife area, - | ¥
Liqurich C| Ingesticn of surface watar and sadimanté. . 1 ‘i"'.
' Airhpma{'ﬂl Inhalation of particulates dlsparsad thruugh wind erosion : h
and remedial aﬂtlun _ . -
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'i“AE'LE'-EJ Complate Radiological Expnsma Pathwavs for tha Watdnn Spring. Site

thntmuad]
EXPOSURE . S _ 1998 DOSE
" PATHWAY : - PATHWA\"_ DESCRIPTION ESTIMATE
| Airbome{B) | nhalation of radon emitted from mntaminated o - Y
' suals;’was’cas : o
External Direct garnma radiation from contaminated soils/wastes. B N §

~ As shown in Table 5-1, the Liquid {A) pathway is not apphcahie 1o the 1996 dose
estimate for the WSSRAP. Concentrations of radioactive contaminants in the pmducuun wells
near the Weldon Spring Quarry are currently comparable to background concentrations (sce
Section 8.4). In addmon no dnni:mg water wells are located in the vicinity nf the chemlcal. _
plant and raffinate pits area : '

The applicable radiological pﬁh]:ic dose guidﬁlinés_ for the WSSRAP are as follows:

. NESHAP_S standard of 1¢ mrem (0. 10 mSvj eﬁ'ecnvn dose equivalent annually .
due {o airbome emissions other than radon at off-site receptor lucatiﬂns.

. DOE guldehne nf IDD mrem (1 m$v) tutal effective dose equivalent for all -
' - exposure pathways on an annual basis (excluding background}

'5.3_ Radiological Release Estlmates
5.3.1 . Airborne Rxdmlogtcal Relm

Because ammal avmga aubome Rn-220 concentrations. at threa chemical plant pﬂnmeter |
air monitoring stations exceeded background levels in 1996, an estimate was made to determing

. the total activity of Rn-220 gas released off site for the year. Off-site aithorne releases of other-

radiopuclides in 1996 were not calculated because petimeter- concentratiots of R+222 gas and
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- radioactive air particulates were not distinguishable fmm background for the'yaaf Furthermore,
' anzzn levels at the quarry were at background levels, thus 1o release esmnate ‘was made for-
the quarry. Table 5-2 shows the estimated airborne activity rElaasc of mmonuﬂhde to the
- environment, the correspcrndmg miass released, and the half-life for each radmnuchde '

As shown in Table 5-2, the estimated off-site Rn-220 release 10 the am'm;sphere was
approximately 128 Ci (4.7B12 By). Raffinate Pit 4 is the primary source of Rn-220 emissions

at the Weldon Spring site; Calculations and assumptions are provided in Appendix B.

TABLE 5-2 Radionuclide 'Emis_siﬁns to the Environment

- Mot distinguishable from hankgmund at panmater mnmmng Iucauans
Multip!‘,r by 3.7E10 19 convert Cito Bq

ACTIVITY OF |  ACTIWITY OF |
RADIONUCLIDES .|  RADIONUCLIDES MASS OF R £
o RELEASED TO AIR |RELEASED TO WATER| RADIONUCLIDES | HALF-LIFE
RADIGNUCLIDE ici) 16 | RELEASED igramst |  (ves)
|u-z38 - 1.28E-2 . 3,8E-4 4.47€09
ly-235 - 6.00E-4 280 7.04E08
U-234. - 1.28E-2 2. 2 46EQ5
Th-232 - 1.496-4 1,350 1.40E10
Th-230 - 3.00E-4 1.43E-2 7.54E04
ITh-228 » . 2.43E4 2.96¢-7 191
Ra-228 - 1.28E-4 47187 . 5.76
Ra-228 ' 8.39E-4 B.39E4 1,600
Rn-222 - - NiA NiA 3.82 days
Rn-220 128 N/A NiA - B5.6
secomnds
- [Total Activity 128 2.79E-2 1,830 N/A
‘N/A Mot analyzed for this: radlanuclsda
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532 Waterborne Radlological Releases

During 1996, intermitient surface water runoff transported isotopes of uranium, thorium,
and radium from the site through six major discharge routes. These inclinde two water treatment
* plant outfalls and four storm water outfalls (see Section 7). These outfalls were: mnmlnred

monthly as required under the site National Pollutant Discharge Rlimination System (NPDES).
Natural uranium mncentmnans measured in runoff water were multiplied by the natural uraniym
activity ratios for U-234,- U-235, and U-238 (49. I% 2 3%, and 48. 6% res;)ectwely} All.
'rﬂsultsarﬂhstedmﬁbleﬁ 2, '

54 Expn_sure Scenaris

Dose calculations were performed for the maximally ' exposed individual, collective
_population, and NESHAPs critical receptors for applicable exposure pathways (see Table 5-1)
to assess dose from the Weldon Spring site. First, conditions were set.to detérmine the total
effective dose equivalent to a maximaily exposed individual at-each of the main site areas: the
chenucalplantandmfﬁ:mtcpusma “the quarry, andwcmnypropem&s A second dose
equivalent for a collective population was calculated. - A third set of dose aquwakent calculations
. was perfnmled to meet, NESHAPs raquuements {see Section 6). :

' Statistical testing mdlcatad bacl-:'gmund levels of radicactive air particultes at both high
volume NESHAPs critical receptor monitoring locations and low vélume perimeter monitoring
locations dufing 1996. Calculations using perimeter and off-site-monitoring data determined the '.
collective population dose equivalent to be less than 1 person-rem per year (0.01 person-Sv). |
. from all pathways combined. Since all off-site low volumé air particulate samplers and radon

 gas detectors {other than the backgrotnd station) are within a 13 km (8.1 mi) radius of the site,
and. all results measured within this radius are well below NESHAPs and DOB limits,
incorporating 2 dose calculation’ for a popuiation within 80 km (49.6 mi) -of the site is

unnecessary. Rather, themﬂecﬂvepopul&ﬁundﬂseaqnwalemwasmicuhtedfnrspemﬁcmrgﬂ'*

' wpulahons where complete expusure pathways were. fmmd to exist.,

The scenarios and models used td évaiuatﬁ these radiulogical Bxpcsxm are cunsarvaﬁvé_
but appropriate. Although radiation doses can be calculated or measumd for individuals, it is
not appropriate to predict the health risk to a single individual vsing the methods prescribed
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‘here. Estimates of health risks are based on epidemiological data collected from large groups -
of people exposed to radiation nnder various circumstances; tﬁerefme, statistical models are ot -
applicable to single individuals. Dose equivalents to a single individual are estimated by
hypothesizing a maximally exposed individual and placing this individual in a reasonable but -
conservative scenario. This method is acceptable when the inagni_tudé of the dose to a
hypothetical maximally exposed individual is small, as .is the case for the WSSRAP. The
scenarios and resulting estimated doses used in the calculations are owtlined in Table 5-3. In
addition, the percentage of the DDE. guideline of 100 mmm {1.0 mSv) total eﬂ'actwe: dose
equivalent (TEDE) IS provided. :

The callective population dose equivalent estimate, provided in units of person-rem

. {person-Sv), is the product of the efféective dose equivalent estimate at an exposure point and the
number of persons exposed. Exposure points are locations where members of the public are

' potentially exposed to airbome radioactive particulates, radon gas, external ganuna radiation, -
or above-background radionuclide concentrations in water or food. The committed effective

dose equivalent is calculated by estimating radionuctide concentrations in the air, water, and food

at a given exposure point.and applying standard breathing rates and dose equivalent conversion

factors. These t:onuem_;ratimis and reasonable exposure scenarios are used to estimate the amount

of radioactivity ingested or inhaled by the potentially exposed population. The contribation from

. expusure to gamma radiation i_s the:n factored into the collective populat-inn dose aqﬁivnlént. '

Al mgesnﬂn calculations were performed . usmg the methodology descnbed n
International Commission on.Radiation Protection {ICRP) Reports 26 and 30 (Ref. 26 and 27}
for a 50-year committed effective dﬂsc equivalent. - Fifty-year commitied effective dose
equivalent {CEDE} conversicn facturs were obtained fmm the EPA Federa! Gmce Reporr
Np. 11 (Ref. 28). ' : :

5.5 Dose Equivalent Estimates

Dose equivalent estimates ‘for the exposure scenarios were calculated using 1996
--monitoring data. Calculations for dose scenarios are provided in Appendix B. Dose equivalent
estimates are well below the standards set by the DOE for annual pubhc exposure and U.S
Enwmnmental Prﬂtacu@n Agenc:-,r {EPA) NESHAPs Limits.
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TABLE 5-3 Exposure Scenarios for Weldqﬁ Spring Site Radiological Dose Estimates '

ESTIMATED
EFFECTIVE | PERCENT
o - | DOSE | OF DOE
EXPOSURE | EXPOSURE | EXPOSURE( | | FOUIVALENT |GUIDANCE
SCENARIO | PATHWAY | ACTWITY .| MEDIA |} DURATION | INTAKE RATE | CONCENTRATION |  fmeem) - | LIMIT
| wscprwsee | Liquidis CNJA . N/A N/A /A ‘NA . 1 wNA N/A
Hypothetical - - - ' _ e
Individial Liquid(C) N/A A - Nim NiA - N/A CMfA /A
External .| Workingat | Direst |2,000 hours] -8 mremsyr N/A - 1.82 1.82% -
MHTD facility | Exposure | =~ - - ' -
Airtorne (A} NIA N/A CNA N/A N/A " NfA N/A
Airhome(B) | Woeking at Air 2,000 hours| 1.2 m*fhour'® | Rn-220 0.25 pCif; 0.83 0.83%
_ . MHTD facility 0.5% equilibrium :
WSa Liguid(B) NiA | WA NIA N/A D77 S SR 77 S N 7Y
Hypothetical - ; — — — — . -
individual | LiquidiC} N/A - N/A. N/A N/A N/A N/A N/A
© | External | Watking near | Diréct | 5hours | 9 mremar NIA 00051 - | 0.0051%
: | WSQ perimater | Exposure : ' : ' N .
| Airbormeta) NiA - © NIA NVA N/A CUNIA N/A N/A
Airbornei8l) N/A N/A N/A N/A N/A /A N/A
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TABLE §-3 Expnsure'Scenarios for Weldon Spring Site Radiological Dose Estimates {Continued)

ESTIMATED |
EFFECTIVE | PERCENT
" DOSE . | .OF DOE
EXPOSURE | - EXPOSURE | EXPOSURE/ EQUIVALENT |GUIDANCE
SCENARIO | PATHWAY [  AcCTVITY MEDIA | DURATION | INTAKE RATE | CONCENTRATION ] (mrom) | LimiT
WSVP . | LiquidB) |Consumption'ot| Fish | N/A 6.5 giday 0.005 pCifg 0.0034 [ 0:0034%
Hypathetical fish from slough ' _ . - -
Individual . : i :
. LiquiciC} NIA N/A N/A - N/A N/A N/A N/A
External NIA NiA N/A. NiA N/A N/A NIA
AirbornetA) [ N/A N/A N/A N/A N/A N/A /A
| Airbornets) N/A N/A N/A N/A N/A N/A “N/A
'_ DOE/OR2ISH8-676, Rev. 0 8l




WSCP Weldon Spring Chemical Plant.
WESRP Weldon Spring reffinate pits,

- WSQ  Weldon Spring Quarry.

WSVP Waldan Spring vicinity m’uparhas
" Multiply by 9.037 to convert pCi to Bo.

: WELDGHN SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1996 7123497
: TABLE -3 E-xpnsuré. Scenarios for Weldon Spring Site Radiological Dose E_stimatés {Continued}
COLLECTIVE i :
POPULATION | PERCENT
S S o _ DOSE OF DOE
EXPOSURE _ EXPOSURE | EXPOSURE/ .| .~ - EQUIVALENT |GUIDANCE
SCENARIO | PATHWAY | ACTIVITY . MEDIA - | DURATION | INTAKE RATE | CONCENTRATION | iperson-tem) | LIMIT
Collective ' | Liquid(B} |Fishing at Busch|  Fish - |  N/A 0.55 g/day 0.038.pCitg 018, NA
Papulation | - o Lake 36 S : - . : .
: {population =
5,985 . _ _
N Sl Sﬁﬁmﬁiﬁg gt | Sediments | - 0.285 200 myg/day 1 o ptig “0.00035 N/A
Liuigic) | Busch Lake 36 he/person ' : -
ui . ; - - )
(population = 1 yarer 0.285 . | 0.05 fitersihour 56 pCifl 0.0013 N/A
5,985) ' hr/person ' ' .
External Working at Direct 12,000 hours | & mremjyr N/A 0.016 N/A
o MHTD Facility | Exposure | . : o EEE :
AibarneiAl| - NsA Ma | - A ] A O NA A N/A
AirbamnelB) |  Working at Air 12,000 hours] 1.2 m*he™ [Rn-2200.25pCifl:{  0.007 RiA
| -MHTD Fat:llmr - ' 0. 5% equlllbnum : '
N/A  Indicates rrmasuremen*ts far r&ﬂlﬂﬂl}:ﬂ\frﬂf for a medla.-‘axpusure pathwav at hackgmund levels. |

. GOBORZISAB-676, Rev. 0
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- TABLE 6-3 Exposure Scenarios for Waldon Spring Site Radiological Dose Eé_timates {Continued)

Murltiply by 0.01 to convert mrem to mSv.
- Mualtiply by 0.01 to convert person-rem to person-Sv,
(a) A breathing rate of 1.2 m®/hour is used for an adult male engaged in strenuuus activity. A hreat‘hlﬂg rate of 0.98 m3thour would be

used fur an adult male engaged in light activity. Heferenne vaiues for adult fermales are 1. 14 m fhuur for strenuous actmtyr and
0.91m 3 thour far Ilght activity.
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The 1996 total effective dose equivalents (TBDEs) for hypothetical maximally exposed -
individuals near the chemical plant and raffinate pits, quarry, and vicinity properties are
- 2.7 mrem (0.027 mSv}, 0 0051 mrem (El 051 Sv), and 0.0032 mrem (0.032 uSv), respectively,
'These values represent less than 3% of the DOE standard of 100 mrem (1 mSv) above
background for all exposure pathways. . In comparison, the annual average exposute to natural
- background radiation in the United States results in a TEDE of approximately 300 mrem
(3 mSv)' (Ref. 71). The -collective population dose equivalent is 0.19 person-rem
{0.0017 person-Sv) for recreational users of the Busch Memorial Consérvation Area and
.employees of the ‘Missouri Highway and  Transportation: Departmem (M’EITD) faclllty :
Assumptmrns are dcteu]ed in the fnﬂowmg sections. ~

5.5.1 Radiation Duse Equwaient From the Chemr.ai Plamt a:ml ‘Raffinate Plts te a
Hypothetical Maximally Exposed Individual

. This ‘section discusses the estimated TEDE o a hypothetical individual assumed to -

" frequent the perimeter of the chemical plant and raffinate pits and. receive a radiation dose by
the exposure pathways identified above. No private residences are adjacent to the site.
Thérefore, afl calenlations of dose equivalent due to the applicable pathway of airborne
radioactive particulate inhalation assume a realistic residence time that is less than 100%. A
full-time employee at the MHTD maintenance facility was ommde.red to be the maxmmﬂy
exposed individua? to airborne releases of radionuclides from the chemlcal plant areg,

The low and high volurhe samplers near the MHTD facility indicased mo ahovég-,# c

background concentrations of airbore radicactive paiticulates from the WSSRAP. However, -
because both the annual average Rn-220 concentration and environmental TLD result (Stations .
RD-2004 and TD-2004) exceeded hackgmund levels for the ]rear, a dose estimate was calculated
based on these measurements. -

The exposure scenario assumptions are as fblluw's_:
s Tnhalation dose occurs to the maximally exposad individual while working cutside

_ thehﬂiﬂFamhtyna&rtheWeldepnngﬁhenucalpl&ntpmmﬂcrfmamtal"
ﬂfzmﬂhmn'speryear
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. Net Rn-220. concentration of 0.25 pCi‘l {9 3E-3 Bq.’l}, measured at RD-ZUG‘I on
 the northeastern boundary of the- chemical plant

. Daughter equﬂlbnum ratio of 0.5% for 220 based on ssve:ral monms of

measurements mace during Rafﬁnate Pit 4 d;e.bns consolidation activities in 1996.

*  Net annual gamma exposure rate of 8 mrem/year (for continuous exposure),
measured at TD-2004 at the northaastem boundary of the chernical plant For
1996, a leap year, COntinuous exposure time is 8, '.-'84 hours.

. Effective dose equwalen{ conversion factor nf 0.42 remeLM {4 2 mSvIWLM},
implied by 10 CFR 835. '

Based on the exposure séenaﬂn and assumpiions described abave.:,' a maximally. exposed
individual working at the MHTD facility received a total effective dose equivalent of 2.7 mrem-
{{Lﬂz}' mSv} from external equsm'e and inhalation of Rn-220 gas and progeny.

5.5.2 Radlatmn Dose From the deun Spring Quarr_v tu a Harputhetlcal Maxnnally: -
Exposed Individual

- This section discusses the estimated TEDE to a hypothesical individual assumed to
frequent the perimeter of the Weldon Spring Quarry. The enly private residence adjacent to the
guarry site is monitored as a critical receptor, and all 1996 monitoring results indicated no above -
background exposire pathways. Therefore, all calculationis of dose equivalent due to applicable
pathways assume a realistic occupancy time of 5 hours/year, based on a hypothetical individual
who hikes along the southeastern boundary of the quarry. The 5 hours/year assumption
represents twice the value - estimated for h]kem at tlle Weldon Spring Conservation Area
(Ref. 30). - :

Expusure_suenariu assumptions particular to this dose caleulation are as foHows:

* No contnhutmn from mgestmrn pathways was assumed because access to the -
quarry was controlled bjr 24-hour secuntjr and 2 2.4 m (8 ﬂ} chain lmk fence

DOEORI1548-676, Rev. O ' _ 25
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topped with barbed wire, F1shmg sw1mrnmg, a:;td dnniung water fmm ﬂm- P

t:[u:;u"r*_s,r pond were not COI‘ISIdEI‘Ed to be reahsuc exposure: pathways.

*  No contribution from inhalation palimfays was assumed . because -:;rrarrj,|r air
' particulate and radon gas momtonng stations indicated background concentrations
_for the year.

. _The m:imduai hjked amund the swtheasbem perimetar of the quarry'.
" - 5 hours/year. : '

. ~ The net gamma radiation exposure {measured at 'ID-IU(B] was 9 mwmr'year -
(0.09 mSv/year) above background. This value is based on cununumw ex:posure
(8,784 hﬂurs in 1996} :

The total effective duse equwalent w0 the hypothetmal ma:umalbr expused Illdl\fl-dllﬂl at
the quarry was 0.0051 mrem (5. 1E-5 mSv) from direct gamma expnsure: :

'5.5.3 Radiation Dose Frum "ai'u:imtg.r Pmpertm tﬂ & Hypnthenml h‘lﬂ!ﬁiﬂl&ﬂy Expasod:
' Indmdual :

* This section discusses the estimated total effective dose equivalent to a hypothetical
individual assumed to frequent the Femme Osage Slough, south of the quarry. - This scenario
provides a mnservatwe but plausible exposure assessment. . No private residences are ad;acmt
to the siaugh (it is situated o Iand currently _managﬂd by the Missouri Department of
Conservation (MDC) as part of the Weldon Spring Conservation Area); theréfore, all
calculations of dose equivalent due to the applicable pathways of fish and ingestion {L1qmd B)
assume 3 realistic occupancy time of 62.5 hours/year. This scenario uses the applicable
exposure pathways Histed in Table 5-1 and is based on ‘a hywhetlcal individual who fished at -
the Femme Osage Slough in 1996.

Exposure scenario assumptions particular 1 this dose calculation include the following:

DOEAR2]S48-676, Rev. 0 &5
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. Annual average radioactive pmnmlate concentrations at the qaﬁrry perimeter- were
' indistinguishable from background; therefore; no imhalation dose due fo.
radioactive air particulates was calculated for an individual at the slough.

. No- contribution to the estimated dose was included from radon progeny -
concentrations associated with the Airborne (B) pathway, because the slough is . .
contaminated only with uranium and is covered with water. Consaquently,'
above-background mncantra_tmns of radon are not ‘expected at this location.

. The average total uranium concentration in a contposite : sunfish sample taken
from the Femme Osage Slough was ﬂ 005 pCu’g {1 9E+4 qug] {se:e
Section 9.3.1.1).

«  The freshwater fish consumption rate was 6.5 g/day (0.23 oz/day) (Ref. 32).

. No contribution from pathway Liguid {C}'w"as included becanse the.'si:agnant water
' . conditions made it unlikely that the stough would. be usad for mcmaﬂmlal
swmlming '

. Dose equivalent conversion factor for ingestion of total uranivm  of
2.69B-4 mrem,rpci (Ref, 28), ' -

‘The total effective dose equivalent o the ma:umally exposed individual at the vicinity -
properties from cunsumptmn of -fish ussua at the Femme 'Dsage Slough was 0.0032 mrem
(0,032 pSv). :

. 5.5.4 - Collective Population Dose

This section discusses the estimated collective TEDE to tha'popu'l_iﬁons assumed to be
exposed to radiation from the WSSRAP. Statistical testing at the 95% confidence level for alt .
radioactive air particulate, radon gas, and gamma exposure measurements at critical receptor
monitoring locations indicated that the only statistically significant results were for gamma,
* radiation exposure at TD-2004 and Rn-220 concentiations at RD-ZﬂBdI “both located alnng the

nurtheast WSCP perimeter near the MHTD facility. : -
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Measurements made . by M-type alpha track - defectors and  envircrmental
thermoluminescent dosimeters (TLD) indicated above. background results of both angual Re-220
concentrations and gamma exposure at this location, uecessrtaung a pumltlal general populatmn' )
exposure scenario. :

Another potential general population ﬂpasim-, is from the consumption of water,
sedimest, and fish from the Avgust A. Busch Memorial Conservation Area. Three lakes at the
conseryation area -receive’ runoff from the Weldon Spring -site’ and are used for fishing and
boating, Scenarios were develupad and a-dose dssessment was performed for the users nfthe .

- MHTD facility and the Busch Memnnal Conservation Area in 1996. |

. The scenario used for t_he Busch Me.mnnal Conservation Area 1s.baéed on recreational .

use for fishing and boating.activities, Only the ingestion pathways Liquid (B} and Liquid (C)
were considered plausible for this assessment. Expcsura scmano assmupmms parucular to this
'dns& calcolation ‘are as foliows:

. The MZDC mtlmates that approximately 160,000 persons per year use the Busch .
Memorial Consérvation Area (Ref. 30), which is adjacent to the.chemical plant .
and raffinate pits area, while another 5,895 persons participate in recreational -
boating activities, Busch Lakes 34, 33, and 36 receive runoff from the chemical
plant and raffinate pits-area, and all three lakes are used for fishing and boating.

Therefore, 2 population of 165,895 persatis was assumed to have potential for |

exposure thmugh mgestmn -of fish, water, a.m:l sadjmeﬂt from these Inkes.
. The average time pei‘ ﬁ_slging trip was 2.5 houss.
o Thetime spent to fish caught ratio is 0:4 fish/hour, and the ratio of fish caught
~ to fish kept is 0.5. Ifeachﬁshmughtmmnﬂunedhyadﬂempamn the
affected papulaﬁon wﬂuld be 80,000 persoms.

¢ The highest avemge mml ummummuaentrauun in a composite sunfish sample
collected from Lake 36 was 0.038 pCi/g (1.4E-3 Bg/g) (see Sectiom 9.3,1.1),
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. The avarage time . spent af the Busch Cmserva:uun Area per boalmg_. _trip.véas
appmxunately 5.7 ]10!.11'3 {Ref 30). '

. Bach Uf 3, 895 wmtors made cm]y one visit tﬂ the area and spent 5% of the nme:
swimming, : .

. Maximum water and sediment concentrations of total uranium were 56 pCi/l
- (2.1 Bg/l) (see Table 7-11) and 91.1 pCi/g.(3.4 Bq/g), respectively (Ref. 59),

*  No contribution from airborne pathways was included in the Busch Mefiorial
' Conservation Area dose estimates. Results from the measurements near the lakes
indicated that there Wwas No reason to-suspect, at the 95% confidence Ievel, that
concentrations of airbome radioactive particulates or radon were greater than '
hackgmund levels. '

For 1996, the EEthath pﬂpulatmn dose equwalent for the Busch lakes scenario was
0.17 person -rem (1.7E-3 persnn Sv). -

The scenario used fﬂl‘ ﬂle'hﬂ-ITD facility is the same'as listed in Section 5.4.1. - The
estimated total collective population dose equivalent at the WSSRAP ix B 19 person-rem in 1996 o
Calculations are presented in Append:x B, Section D.
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6 NESHAPS PROGRAM

This section provides information on 1996 annual atmospheric emissions of radionuclides,
in accordance with the requirements of 40 CFR 61, Subpart H, National Emission Standards for
Emissions of Ratﬁanucﬂdes Other Than Radon From Department of Energy "Facilities,
Evaluations presented here include airborne emissions data and dose assessment and compliance
information related.to sources. of radioactive part:lculats emissions at the Weldon Spring Site

~ Remedial ‘Action Progect (WSSRAP).

5.1 NESHAPs Monitoring and Daae Assessment. Highlights

- ? Results_ of National Emission Standards for Hazardous Air Pollutants (NESHAP)
~ monitoring at the six critical receptor monitoring locations indicated, at'the 95% -
confidence level, no reason to suspect that annual average gross alpha or
radioisotopic air particulate concentrations were greater than background levels,

- The highest dose ﬁésg:ssment was for 4 maximally exposed indiﬁ&u‘al residing
. continucusly in the__ancis._'Hﬁwsll High Schicol. Resuits indicated an annual
'CEDE of 0.941.58 mrem (0.0092:0.0158 mSv) for this individuat in 1996.

. The 1996 _cﬂllectiv_e population dose equivalent e.shmate for nme full-time
‘employees of the MHTD and 160,000 users of the Busch Memorial Conservation
Area was 0:19 person-rem (0.0019 persoi-§v).

*  Radon flux measurements performed in 1996 on the temporary Storage area
(TSA) averaged well below the imit of 20 pCi/m?-S listed in 40 CFR 61,
Subpart . -

. Tutal Rn~22[l emigsions from the Weldon Sprmg site were mmmd to be 128 Ci
(4.74B12 Bq). in 1996, equating to a CEDE to the hypothetical: ma:umally
“exposed individual of 0,83 mrem (8. 3E-3 nsv).’ ~ Off-site Ra- 222 emissions in

1996 were neghgible | -
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' 6.2 Facility Information

6.2.1 Site Description

Specific information about the Weldon Spring site can be found in Section 1 of this
_ 6.2.2 Source Description

T_he: Weldon Spring site is being remediated in anbbrdame with the Comp.r"eher'uivz o
Environmental Response, Compensation, and Liability Act (CERCLA) and the National
Environmensal Policy Act (NEPA). 1t no longer operates as a uranium and thorium processing

plant and. has been in mothball status since about 1966. ‘Therefore, radionuclides are np longer -

- emitted from the original Urarium processing plant sources (i.e., stacks, vents, of pipes)
descnbedmd-{] CFR 61, SubpartH : :

Most airborne emissions of radionuclides at the Weldon Spring site result from wind
dispersion of surface soiis, temporary waste storage areas, or dust and dirt from building dabris
and fugitive dust generated during remedial actions. The two on-site water treatment plants-and
the chemical stabilization/ solidification (C5S) pilot facility, however, constitute pﬂtennal
emission pmnts { point sourCes )

The chemical plant buildiug's were contaminated with asbestos, hazardous cheﬁlica]
substances, aﬁﬂ_ isptopes of uranium, radium, and thorium. (Building dismantlement was
" completed in 1994.) Concentrations in bulk samples collected from the buildings 'rangc'fm:n :
background levels to 20,000 pCi/g U-238, 190 pCu’g Ra-226, 5,400 pCu’g Ra-228, and
540 pCi/g Th-230 (Ref. 3}

Radiological and chemical (i.e., polychlorinated biphenyls {PCBs], nitroaromatic
compounds, metals, and inorgagic jons) contaminants can also be found in the soil in several ~
. areas around the site. Most of the 87 ha (215 acres) of the chemical plant site have above
" background concentrations of uranium (> 1 pCi/g). Radionuclide concentrations range from -
0.3 pCi/g t0 2,259 pCi/g U-238, 0.2 pCifg to 452 pCilg Ra-226, 0.1 pCi/g to 155 pCi/g Ra-228

'DORIOR/ZISHS 676, Rev. 0 ' 91




. WELD OGN SFFIII';IG SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR IEQE R . 7123197

and 03 pCilg fo 123 pCi/g TH-230 (Ref..21). Approxmmtely 40 ha {lﬂﬂ acres) of 87 ha'_ L
(215 acres) of soit have been remediated and wastes are stt}md in Ash Pond, a

_ . The raffinate pits are mdial:ugica]lg.r contaminated With uﬁnium and thorium residues and
- chemical contaminants including nitrate, flporide, PCBs, -and various heavy metals,
- Radionuclides concentrations found in raffinate pit sludge rasige from <10 to 3,400 pCi/g total
- uranium, <8 t0 34,000 pCi/g Th-230, <1 to 1,700 pC/g Ra-226, <410 1,400 pCilg Th-232,
<4 tol d-{}ﬂpCUg Ra-ﬂs and {31:0 l lUﬁplegTh“EZS(REf Td-) :

The quarry bulk waste contains mdmloglca.l and chemlcal mmmmmants m:::ludmg
. uranium, radiue, thorium, metals, nitrates, PCBs, semivolatile organic - compounds,

nitroaromatics, and asbestos. “The radionuclide concentrations range from 3.0 to 1,600 pCi/g - '_
- U-238, <10 2,780 pCi/g Ra-226; 0.7 to 36 pCi/g Th-232, <1 to 2,200 pCi/g Ra-228, and

< 1.0 10 6,800 pCi/g Th-230 (Ref. 2).. The quarry bulk waste was removed and plm:ed at the
 lemporary smrage area (TSA) in 19’96

6.3  Alr Emission Data -

* Most alrbomf: emisgions Gf radionvclides at th\e Weldun Spring site result from wind
dlspersmn of surface soils and fugitive dust generated cturmg mmadml actions. Modeling such -
-emission sources is not practical because of the inability to adaquatcly characterize the emission -
inventory. The amount of entrainment can he estimated fmm fugitive dust emission factors
. developed by the U.S. Enwmmnemal Protection Agency (EPA} for varnious materials Iumdhng.
ac:l:wltles, but it is geterally reoogmmd that thﬂSE estimates oumaln unCertainties. - '

Aﬂar evaluanng th& methods of assessing cffecuve dose eqmvnlents from radienuclide
emissions from the Weldon Spring site, it was delaamuned that monitoring air concentrations at -
critical receptors was the most. accurate means of assessing effectivé dose equivalents to
‘maximally exposed individuals. This alternative approach has been approved by EPA Region -
VH. The designation nfthe critical rece.pmrsm:l mmplmgpmmdums are . descnbad in .
-Section 6, 3 :
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6.3.1 -' 'Puint Sources

Table 6-1 bneﬂ}r describes ﬂ:[e two chemical plant waler treatment plants, the quarry
. water treatment plant, and te CSS pilot facility and lists their nearest receptor locations.
 Because critical receptor monitoring is performed at the WSSRAP, additional effluent monitoring
"under the requirements of 40 CFR 61 Subpart H and U.S. Department of Energy (DOE) Order
$400.5 is not required. In'addition to critical receptor monitoring, engineering catculations have
been performed to assess releases. from the quarry and chemicat plant water treatment plants and -
resulting dose equivalents to members of the public. These results indicate a dose equivalent
. of less than 0.1 mrem (0.001 mSv) at the nearest receptor. _locati&:-_n as provided in Table 6-1.

TABLE 6-1 WSSRAP Point Sourses -

EFFLUENT CONTROL NEAREST RECEPTOR

POINT SOURCE LD. | DESCRIPTION | EFFICIENCY . | DESCRIPTION | DISTANCE
| Site Water Treatment | High Efficiency | 99.87% for | Administration | 400 m
¥ 1 Plant | . Air Particutate . § 0.3 micron Building
o - | {HEPA) Filterad GOP ' .
Cuarry Water High Efficiency 59.9?% for . Rasidence _ o 700 m
Traatment Plant Air Particulate  § 0.3 micron . :
. ) {HEPA) Filtered DOP _
“ | -CSS Pllat Facility High efficiency. 99.97% for . Administration | 600 m
- air particuiate - | 0.3 micren . | Building
{HEPA) filtered DGP

' DOP  Dioctylphthalate

632 Grouped Sonrees

.The WSSRAP has not deﬁned any grouped. sources,
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ﬁ_.j,s_.'Hun-Pnint Sources '_ |

-The WSSRAP primary sources for emissions are diffuse sources that at the most hasm

level consist of two areas, acharmcalplammandaquarrym Due to the many different = -

.and constantly changing activities within ‘these areas, the WSSRAP has chusen 10 monitor .
~ airborne cmmentmtmns at nearby critical reoeptor lncauuns to demonsirate mmplmnce w1th tha

‘The quarry diffuse source is 4 3.6 ha (9-acre) limestone quarry located approximately
6.4 km (4 mi) south-southwest of the chemical plant arez. The quan'y is essentially in a closed
 basin; surface water within the rim flows to the QUATTY floor and into 2 pond that covers
'appmxlmamly 0.2 ba (0.5 acre), - The quamry was used as 4 dlspﬁﬁﬂl area for dinitrotoluene

. {DNT) and trinitrotoluene (TNT), pmcass» ‘wastes; uraninm,. mdmm and thorium remduem the

associated decay pr-::-ducts from cm-sne anel off-site prmessmg of uranium and thoriym; and
building rubble and soiis from the d:em_l:rhuun of a }lramum pmc_a&sqng facility i in $t. Louis,
Missouri, A major remediation project:involving the removal and controlled temporary storage

‘of approximately 110,000 m® (144, Dﬂ[}yd:’) ufcm:tammawdhulkwastewas stanted in 1993 and

completed at the end of 1995. Residual radioactive cmrtammauon remaing at the quarry and
- could be a potential source of alrbun'.l:: pamculates

The Weldon. Spring Chemical Piant diffuse source Bmumpassﬂs 87 ha (215 m) on
wlm:h the Ash Pond stnmgeama (APSA), four raffinate pits, the temporary storage. area {TSA),
and the material staging area (MSA) are located. Airbomne emissions from the chemical plant
result from windblown resuspension of radicactive pm'u_culates front site soils and chiemical plant
building material and debris, and resuspension of radioactive particulates fron sité operations -
such as building foundation removat and soil excavation. During 1996, no NESHA¥s critical
" receptor monitors or perimeter air monitors indicated radioactive air particulate concentrations.

: _Staﬁsﬁﬂall}' -greater than backgrouné levels. Therefore, momtormg data indicated that the ©
concentration of radicactive air particulates released from - both the Wﬂldon Sprmg Chemn:al
‘Plant and Quarry was at background levels.
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6.4  Dose AsSessment -

. Due to the uncertainties associated with modeling airbome radionuclide emissions.
resulting from madioactive sources at the Weidon Spring site, the WSSRAY has chosen a more - -
 reliable method of critical receptor monitoring. . As an alternate to relying on ‘gir-dispersion
calculations, for demonstrating compliance with apphcahle standards, these critical receptor -
iocations are places where members of the. public abide or reside and have a potential to
encounter off-site concentrations. of radicactive airbome particulates during WSSRAP
. - reinediation -activities.” The critical receptor monitoring methedology is descnbed in the
- WESRAP Plan for Mammnng Radionuclide Emissions Other Than Radon ar Weldon Spring Site
Critical Receptors (Ref. 213, w]nch has been approved by EPA Regmn VI[ '

6.4.1 Sampiilig Pro::edu_ré-

As mennoneﬂ in Section 3. 2.1. 1 of this report, six demgnatad critical reoeptor locations
surrounding: the Weldon Spring slte have been selected in order to achieve compliance with

- NESHAPs requirements. The six locations were selected based on their proximity to the site

(tess than 1 km [0.62 mi}) and the probability that members of the public would spend at least
-8 hours per day near them. The six critical receptor locations and the backmnd mumtunng.
location are shown in Flgure 6-1 and are described in Table 6-2. They include: the common

boundary of the Weldon _Spnng Chemical Plant and the h![:ssuun Highw:;_y and Transportaticn . -
‘Department (MHTD) maintenance facility (AP-2001); the WSSRAP administration building ..~

(AP-2003); Francis Howell High School (AP-4006); the August A. Busch Memorial .
Conservation Area (AP-4067); the Weldon Spring Training Area on the Depaj'nnmt of the Aﬁny
property (AP-4008); and 150 m (0.1 mi) from the residence neasest to the quarry (AP-4011).
Daniel Boone Elementary School in New Melle, Missouri, is the deslgnawd background
monitoring Tocation (AP—4U12} Technically, the WSSRAP administration building is considered -
an on-site receptor rather than a critical receptor because its occupants are not members of the: |
general public, and the area is under DOB mﬂlml  However, for reporting purposes, it is
referred-to.as a "critical receptor ' '

Each critical reoqm: lucauon includes a low volume air particulate sampler («-4[! ]pm} '
and a high volume air sampler (~950 Ipm). Low volume samples are collected on mixed
cellulose ester membrane filters appmxupately 1.5 m (5 ft) above the ground, and arﬁﬂxcllmged
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TABLE 8-2 Exposure Scenarios and NESHAPs Dose Estimates for 1996

CRITICAL RECEPTOR

SAMPLE 1D

TOTAL
INDIVIDUALS

EXPOSURE
BURATION

ESTIMATED DOSE
EQUIVALENT
{mrem)/PERSON

MHTD facility AP-2001

9

2,000 hriyr

0.07+0.23

WSSRAP administration building AP-20085

275

2,800 hriyr

0.15x0.33

Francis Howell High Schéal - Assessment 1 AP-4006

3.020

2,280 hriyr

.23 041

Frangis Howell High School - Assessment 2 AP-AQDG

1 [a}

8,760 hrfyr

.90+1.58

Busch Memorial Conservation Area AP-4007

25

2,500 hrfyr

0.03+£0.27

Waldon Spring Training Area AP-4008

7ib)

2,000 briyr

0.08+0.29

AP-2011

Mearest quarry residence

1 {c}

8,760 hriyr

0.49+1.32

ja) One individual residing full-time an schaol propertiss,
{bd One employee working full-time on Army pmparty
ic One individual living at rasidence.
hriyr  Hours per year.

Muktiply by D ™ 1o n::nnvert mrem to mS‘J
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on a weekly basis. High volume smnpie_s are. collected on-large glass fiber. of membrane filters
- approximately 1.2 m (4 ft) above the ground, which are dlso exchanged weekly. It is the high
' w:rlumc sampling. results. that are used to demunstrate NESHAPs oomphance at the WSSRM’

At the begmmng of each ca.lendar quarter, the Ingh mluma filters collected over the
Previpus quarter are cumpuslwd to form seven distinct sa.mples, one for each critical receptor
location and hackgmund station. The high volume samples are analyzed for 1sutup1-:: thorium,
total uranium, Ra-226, and Ra-228. For reporting purposes, the background concentrations are
subtracted from each sample concentration. If background concentrations are greater than the .
concentration of ihe critical receptor sample, a negative net concentration is reported. .

'6.4.2 Compliance Assessment

~ Based on the results of the high volume samples, a realistic exposuie soenario and dGSE '
- estimate was developed for each of the six critical mceptor locannns The assumptions made
for the dose estimates include: '

. Bn:athmg rate of 1.2 m*/hour (42.4 ﬂ-"fhour) pmvldad in 10 CFR 20, Standards
Jor Protection Agasz Radiation.

® ° 50-vear cummltted effec:twe dose equwalent conversion facmrs pmﬂded in EPA
Federal Gu:dance Repﬂrt No. 11 (Ref 28}, '

. Exposure duration listed in Table 6-2.

One-tailed Student’s t-tesis were performed at the 95% confidence level for each station.
The measurements for all the radioisotopes listed. in Table 6-3 indicated that there were no- -
annual values statistically above background levels at any of the critical receptors. However,
NESHAPs isotopic air ionitoring results and the calculated committed ad‘facnva dose. equwahnt B
(CEDE) for each critical receptor are listed in Table 6-3. According o the EXPOSUTe SCEnarios -
(Table 6-2), the maximum dose equivalent calculated was 0.9 + 1,58 mrem (0.009 mSv) CEDE
for an individuat residing 8,760 hours/year in the Francis Howell High School. The doses for
‘'the entire year at each critical receptor location are comparable to.those calculated for 1995 and
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are well below the NESHAPs limit of 10 mrem (0.10 mSv) total effective dose aquivalent. per SR

year.
6.5  Additional Information
No unplanned rel&as-es to the aunﬂsphm occumad in 1996.

Releases from the WSSRAP are primarily due to d:ffuse sources. The dose equwalcm .
estimates listed in Table 6-3 are ‘based.on critical receptor monitoring, and therefore esmnata
the dose dur:. to both point suuroe and dlffuse source emlssmns

_ Data quality review of prec;smn and accuracy for the NESHAPs high volumeé samples
e.stahhshad in the Plan for Monitoring Radionuclides Other Than Radon ar Weldon Spring Site
Chﬂcgf Receptors (Ref. 21) indicated that the data quality objectives (DQOs) for precision were
met, however; the DQOs for accuracy were not met for the first and second quarters of 1996,
Accuracy tests indicated failure of the Th-230 spiked samples to meet the known value objective
of +50% for 85% of the samples. The uranium spiked samples met this objective. Failure of '

the Th -230 spikes ACCUTACY 18 behﬁved to be caused by splke pmparatlm pmhlemls rathe:r than
h:-,r 1ahnratnry ana]yms problems, -

- To mmedy the pmblem wrth spike preparation and mmmaenanee a 5tandardlz¢d 3
{prmmxed} Th-230 solution was purchase:ﬁ and has been-used for the spiking of NESHAPs air
filters since the third quarter of 1996, This resulted in 100% of the Th-230 spiked filters -
meeting the DQO for accuracy in the third and fourth quarters of 1996, The accuracy obtained -
for third and fourth quarter spiked filters was within 20% of the spiked values. - =~

6.6  Supplemental Information

Although not required by 40 CFR 61, this supplemental information is provided to assist
the DOE in guidance development and in future interactions with the EPA. Information includes
the following: collective population dose équivalent due to airborne releases of radionuclides,
status of compliance with 40 CFR 61 Subparts  and T, details of non-storage radﬂn mmssmns,
a discussion of radionuclide emission points, and the status of the site quaht:,r asSurANCe pmgram
for mdmnuchde enussmns measutemmts
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TABLE 6-3 NESHAPs Isotopic Air_'Mofﬂtoring Results With Effﬂi_:ti_'-.ré Dose Equivalent Cuntrihdtions, 1996

AP-2001 " 1t QUARTER . 2w QUARTER 3d QUARTER ath QUARTER - ANNUAL
Redionuctide | *Net Conaantration Effective Dows | Net Conowntration |  Effactive Doms | Mt Concuniration |  Effectiva Dosa | Net Comosmtration {  Effective Dose Effsctiva Doss
© Gl Eqtivatent (mrem) wCHm™ Equivalent tmwam] . pCimt Equivaleet (mram) Ol Equivalerst (mram] | Equivelent (mram)
“Yotal U. -8.BE-11 £N7A o2 N/A B.GE-11 A 00052 £NfA 1 85E- 10 £M/A 0.0100 £N/A C1DSE10%MA. | OxNA  0.015Z:NA
Ra-228 1.7E-11 .:I: 1 10951.9 00,004 1.84E-11 t.E.E?Eh'lU 0.0007 :I:CI.QO_E? .f -8.3E11+1.48E10 . 000005 F.O05E-15+1 .BBE—_"I 1 2000° £0.0007 {.}I.ﬂbﬂ‘l *x0.0024
Ra-228 1,45E1028,286-10 0000300018 | 7.4E11 8,780 | 0.0002 £0.0020 | -2.5E.10-£7.13E-10 0£00018  |-5.58E1 213:135_1 1 00,0002 0.000% £0:0032 .
Th-228 107E11 4934540 0.0018+0.0213 | 2.08E-11 £2.06E-10| ©.003420.0338 { 4.6261141.6 SET0 | 00078400270 | 6.986.12 2644591 0.081720.0106 | 0.0138.£0.0406
230 019114514610 | 0.0086+0.0803 | 246101848610 | 0%0.1015 4186115112610 | 00006400175 |1.885.11 11.00E10) 00028400171 | 0.0100£0.1317
™asa | 178122148870 0101188 | 4.9E12+2.20590 |  0+0.1804 | 1.74E114BE4E11:| 010127400823 | 7.3201245.765-71 | 0.0058 £0.04858 | 0.0196£6.2256
CEQE o 0.0117£0.1430 0.0088 +0_2094 " 0.0378 20,0044 o 0.0008 10,0408 00062 10.2668
AP.2005 Tt Quarter 2nd Quarter Ird Cuecter - 4th Quacter | ' Anmed
ﬂliiﬁ.m-ld"lh ‘Nat Cohoamirathon Effactiva Cons Mot Conoantrwtlon Efettive Doss MNat Congentration Effactive Doas Wat Conocentration Efinctive Dane Eifu-n;tius Dias
;o i Equivalent (o) M Ecuivalont imrsm pCim!! Fquivalant (meam] LTl Eauivelant imremi | Equivelsnt (mrerl
Totd U - 4 TBE-11 £N/A 0.0038 £ W/A 1.E?E-1ﬂ_:|:N'fA 037128 £NA T HEE-TO+N/A D.D!I?'I ﬂ-j'lfh B TIE-11 ﬂ:iﬂ.ﬂ . O+H/A El -0.0F35+NA
Re-224 -6, 2611 £1.206-10 oi0d06% |e17E124511E10| osedpozs. | 21E11:148610 | .oxonoos  feseci2:i1ese11| osxco001 | o ronozs
Ra-228 2.41E1048.98610 | 0.0007400025 | 1986104281210 | 0.000620.0025 | -2851026.78810 0:00018 [1.61E1148.50E11| 0200002 | 10013400040
Th-228 © 2ASE11 £1.83E10 G.0051 09272 | -3 E-17 2 1.98E-10 -0 ﬂn&ni 39611 £1.11E-10 | 0.0077 :-o.nzi'?_ 584812 L5.76E-H1 QEON1IE 0.0 28 £0.0%548
. The230 QLA BEE10 0200947, | -25E10:662E10 [ 0401204 | 637172874811 | 0.0138:0.0090 |3.18E1241.0310| 00018200202 ) oo1msz0182y
Th-232 FOTE1241 4BE10- | 0.007940.9434 | -2E-1722.89E10 00,2271 3.99E-11 2600611 | 0.0589+0.0500 | 6.04E1225.80E-11 | 0.0060+0,0661 | 0.0510+0.2815
" CEDE ' 3 | B.0175£0.1744 ' 0.0132:+0.7648 0117300861 ' ©0.0068 io.oésq 0.1548 +0.3289
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TABLE 6-3 NESHAPs Isotﬁpic Air_Munitbring Resufts With Effective Dose Equivatent Contr_ihutiuﬁ's, 1996 (Continued)’

AP-&00E™ 18t Cluarter 2nd Querter 3rd Cuarter dth Cuarter Annual
Radiamnelida | Het Concantretion Eftactive Doys Hat Cancantration . Effecidve Umlq Hal Coneantration Effective Doac ot Concantration Eﬁactiv.u Doae B activa Croma
pCifm Ecpivalent Ircam) pCifmi® Equivaloni {mrsmi pCin Equivelont (s HCiamP Equivaleni Imreml | Equivelent [meemt
Tetal U -1.8E-11 £NiA - 0.0008 + WFA 3SAE11&NA | 0.00242NA 282611 £NFA £.0020 £ N/A :-?51 1 A O EMih 0.0053 £ KA,
Re-228 -4.5611 138690 . | 0+0.0006 74E-11+549E-10 | 0.0003:0.0026 | -5.86-112151E10 0400007  |B8BE13£17BE11|.  0+0.0001 06003 +0.0027
Fier 223, 157E1 ;s;t E.25E-10 SO001 £0.0021 | 931611+ 8.426-10 | 0.0002 10,0022 -2.8E- 10T 1TE10 . §:£0.0018. 1.47E-11 £8.47E-11 0+0,0002 0.0003 £ 0.0035
Th228 A2E11413510 | 0.00286200340 | 186511424610 | 0.0034£0.0442 | 1.81610£4 62610 | 00334400863 [1826122598611] 0200110 | 0.039420.0896
Th;230 . Q :|:4.G7EH'IID 00,0827 3.27E-11 £7.63E10 .G..W'ES +0.1342 -BOET13 '| A7E-10 Q200328 - ?.'.Ez‘E-"II =1 02E12] 0.00713 00178 0.7 #_ﬁ.'lﬂm
Th-232 -6,26-1221.96E-10 0301228 | 1.00E10 2305610 | 0.0857£0.2703 | 8.6581122.21610 | 0.0766+6.1960 | 5945122500611 | 0.0053x0.0388 | 0.1778 20,3801
CEDE . ﬂDﬂﬂE :I:.ﬂ.'ll-ﬂﬁ . c.1078 :I:DME-EI 01120202163 o BOEES :.I:ﬂ;.l:lﬂu 0, 2300 + 0,404
‘AP.a008'! 19t Quarter ' 2nd Quarter 3¢d Quiortsr | Ath Quarter .- Al
: Nzt Conoentration Efleciive Cone Hat Conosntration Effactive Cone Mt Conoetitration Efiective Cozs Mot Congeration EHm Cors Effevtive Dons
Radionuckde (Ml Equivalant {meam} Wl Equivalent [mram} LChion®) Equivalent {mrem} eCism?) Ecuivalent {mrwm} | Equivatent inrem}
Yotal U 1.4E-13 £NIA 0.0030 tN/A | BSAET N 0.0084 £ N/A 282E1sWA | 0.007TENA TETIENA 0 +N/A 0.0208 +N/A
Rez28. | 468112138610 . 0EOL026 746112549610 | 0.001320.0098 | 89611 2151510 0+0.0027  |-a8sE13z178E11| o0zeo00s | c.oo13rc.0103
Ra-128 3676162228610 © [ 0.0004+0.0089 | 4. 31E1T+8.43E10 | 0.0008:0.0085 | -29€10:7.17E610 |  oxooo72 | 147E114847611] ooootoove | coois £0.0138 -
Th2m '{42611£1.38-10 . | 0.010220.0833 | 1.88E11 +24610 | 00134201721 | 18161024.626-10 | £.1298+0.3318 |-1.92E-1245.84E-11 0£0.04268 0.1534 £0,1874
Th-230 01 4.67E-10 0£0.3198 | | 3.27E1127.83610 | 0.0224 505221 | 69631 +1.87E10 0401277 | 7.62E1221.02610 | 0.0081£0.0605 | 0.0275408292
Th-232 .6.2E-12:+1.38E-10 0204769 . | 1.08E-1043.05E.10 | 0.372441.0513. | a.656.11+2.21E0 | 0.208030762¢ [5.04E.1226.00611] 0.00520.1921 | 0.0908:x1.3970
CEne - R 00142 :I:D.53.1EI - D194 1.1Bq D.43§51:ﬂ.3-41q L G.DiE&o‘::tﬂ.ZWq G.EBEIO 1.-.1 10
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TABLE 8-3 NESHAPs isotopic’ Air Manitoring Results With Effective Dose Equivalant Contributions, 1996 {Continued} .
AP-A0DY tet Cluarter -~ . zn&_ﬁumur Zrd CQuarter ath Qunrter Anmust
Rndiﬂ.nuc'lida Nﬂ.t Cniwuth-q:tinn E‘H‘!I‘.‘ti;il" Dogw "Mat Concentration Effactive Doss Met Concertration Effactive Doas MNet Concentratinn Effactiva Doas Effactivae Dows
: Cim® Exuivaant irirenil T Equbwaient imrem) Wi mt™ Ecruivalent {mrem) pCim! Equivalent {mrem) | Equivelent tmrer)
Tots U -3.5E-11 2H/A 0= NfA B.A2E-T1 £ Nt 0.003% +MA 8.85E.12 £ N/ 0.000%5 £NfA -1.03E- 10 £MN7A O+ NA G003 £ Wik
Aa-226 -29E-11 2127610 0.+0 500G 1.88E.11 £6.00E.10 | 0.0001 £0.0025 | -8.661141.37E-10 0 +0.0008 586122172611 010.0001 0.0001 £0.0026
Rs-228 "1BE-H0x8 28E-10 GLU0F L0001 | 1.226810+8.60E10 [ 0.0003+0.0020 | -1.7E-10£6.79E-10 0+0.0018 | 2.99E-12 £ 7.BEE-11 O%0.0002 . 0.0006 +0.0032
Th-228 9.8E12+1.13E10 o+0.018¢ | 186721279810 0+0.0360 . | 3.88E-11+90F11 0.0080:+0.0148 {-32er124582611| 0 £0.0085 ' 0.0D80 £0.0442
Th-230 2 88E-12 £4.97E1D 0.0004+007688 ] V. 7E-10£7.276-10 | 0x0.1 136 B.BTE11+7.88E-11 | 00045100120 |-B.28E12+9.20E11| . D20.0144 0.0048 01384
Th-23% A .4_5-12-_1:'1 AZE-10 0+0.1113 -4.9F-12 3 4BE-10 00,1854 2.01E-11 £4.58E-1% | 0.015B20.0381 |-1 SAE 474611 px0.0372 X 1] d:ﬂ',zaﬁa'
CEDE 0.6007.£0.1385 : ' 0.0037 £0.2288 ' 0028200808 ' 040OBIR 0.037220,2728
APADOE Tat Dusrter 2ed Olsarter 3rd Cuerter dth Crurter Anriuat
ﬁmimun_nidt Nat Conmentration Efactiva Doas Nat Concantration Effzativa Doan et Cotve savbretion Effactiva Doas Kat Conesntration Effactiva Doas- Effactiva Doas
ucimt® Equivalent Imram) #Cifon'! Equivalant (mram) et Equivalant irrsa] Tt Equivalant [rwern] [ Equivalent tmrem)
Towl U .75 11 £N/A - QNiA 7.62E-11 £M/A G.0046 £N/A 7HZE-11+MIA 0.0045 £ KiA S4aE1TEWA | DzNA " 0.0091 £ WA
Aw226 “51E11 £1.29E10 D 10,0005 8.98E-11+55E-10 | 00003 s;n'._h-nza 9.EE11+1.42E10 0 £0.0008 J-241E02 00 737810 00,001 ' 0.0001 +0,0028
Ha 228 2.8E-1G + 8 35E-10 0.000B 100018 | 415611 ¥8.77E10 | ©.0001+0.0020 | -1.1E 102892610 0400018 8.696-1228,20E11]  0D:0.0002 00007 £0.0032
Th-228 307611 %1.39E- vwo | v.oosozoozas | B7E1212176 10 000358 2536112842611 | 0.004330.0138 §:8.41E12 4583631 0 £0.0032 0.0093 +0.0454
Th-230 01497510 040077 107 A5E-10 | 002128201198 | ADIET2ETATE11 | 00008 £0.0112 134611 28.04841] 0200341 p.ﬁsmtmm '!
Th-233 1.BSE11 £1.636-10 0.014840.1201 | S4EE1222.8610 | 0.0074£0.2047 | 1.276-1124.31611 | 00100200340 |9.08E 122480817 0200502 00320 £0.2428 |
CEOE ' 0.02072 0.1448] 0,0437 +0.2299 00184400383 0200419 0.0833+0.7858
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TABLE 6-3 NESHAPSs Isotopic Air Monitoring Results With Effect_ive' Dose Equivatent Cdﬁtributinns_. 1996 (Continued)

AP-4D11 : Tat Qunrtar ' 2nd Duarter ' : 2ed Quartar - ' . 4th Quarter : Annyal
Rn:lil.:n.uc!idp . M=t [:um:urm&tinn Efactive Doos ‘Nat Coneanteatisn | . Efective Dose Mex Conmentretinn Eflwctive Dosa i Met Concentration Effactive Dows Elfpctiva Coon
_ pCifm!! Equivolent [myam) HCim¥ | Equivalent imremt © il Equivalent {rmeemt | Wit Equivalent (mram] | Equivalant imeemn)
"Toea U -2.BE Y EMiA O+ NiA | B.BEE1ZENA | ocoormanm -1.BE-11 £ WA _ oxna | 0N LA DaN/A 00018 £N/A
Ae226- | . 41E11£1.01E10 0£0.0018 244E-T1 *_5,§-BIE:10 0.0006 00097 |-8.006.11£1.4136-10| 000028 3.77612+1.846-17 | 0.0001200003 | 0.0007+0.0102 -
Ae-228 21E11 £8.17E10 0.0003:0.0082 | 1.295-1049.086.10 | 0.0012+:0.0081 | -1.55610£6.78E-10 0400068 1.8761% £8.82E11| 0.000140.0009 | oooTe+0.Z291
Th228. | 2.BSE12£1,32E10 | 0.002620.0946 | 5.815.112254810 | 0.042d201827 [2.31E3121.206E 10| 0oT66£0.0930 J-a0E1246.45611 0200381 - | oosisx0.2789
..'|'11-230 2, 14E-11 :l:d-.ﬂBE-'lﬂ. .ﬂ.!'.'14'5:|:ﬂ.3419 Z.S-E_-'W 4 784C-10.| 01573 :!:'0.54.33 . 3.4ZBE 11 :h1.250ﬂ;E 10 0.02.3-1 113'.!1!25" -1.88E-12+9.07E-11 o tl'_!.ﬂEE'* 0.1983 10.65{.}2 .
Thisz | ".{.351211,455-19 005038 2.896E11+2.776-10 | 0.101020,9532 [2.779E.11£7.8696-11] 0.0856::0.2648 | 9756124539641 ] 0.0398 20,1856 - 0.2310'%1.1258
CEDE ' C 0.0175 10,8182 o 0304921112 0.1368+0,2923 ' _ - 00938201908 04920413188
APADAZ 1t Quwntér ' ' 2nd Qumter Zrd Quarter - 4th Criarter Annual
. Cmnﬂp‘uﬁnn. : : Coheentration . Comoantration Congenttetion Effactive Dovs
Radiznuckda _ Wit . wiimm?) o " [pCim® ' , wlifm?) Erpuivatant (mrem}
Totel U | paeEtosN/A - e 2.34E- 10 EN/A | {.41BE-10 +NiA b 0 i7sE102mA .
Re206 | . ©.33E1127.28611 ' . 8.8E1124.68E10, . 1.450E-10+1.243610 CLRE1121.92611 L -
fAs-218 . 1 43F. 10 5. TFEI10 - . 262611 +i1.23'51n o 3;42}'E-_iais,23510 ' 5'.5:95-1215,'33511 . . T
o238 ' B.77E1229.67TE11 . o C 0 3ARTT 1 BEEIR F.784E-11£7. 239641 _ . S70E11+408E-11 _— |
™aaw | 0+ 3.02E-10 : 252610 £5. 10610 _ " YOSIE-10+5.9726-11, : 2.4TE11 +8.67E11 _ - .
Th-232 214E9141.19E-10 '  B.78E11£ 181610 o | 2974E11£3.462611 4.97E-17 2357611 1 .-
{a) Indicaten AP-4008 Asewssment 7 in Table 8-2, '
b} - indivates AP-4300 Asysanrent 2 in Table §-2.
. MNegativa rat concantration mdicaten thet the. motopia omosntratbon is lower than ba::kgrmmd Imval.

NiA Mot svaiable,

- Backgrourst annual doas ﬂﬂ‘t pifoulwted.
CEDE  _ Committed Effectivis Do Equivatant,
Multiphy by B.01 tnnnhunthraﬁtnmﬂu
mw by 37,000 to oonvart pCifm® to Bafm?.
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6.6.1 Collective Population Dose Equivalent -

| Statistical tests performed at the 95% confidence level for each- NESHAPS monitoring .
result indicated. no above-backgronnd concentrations. However, the .total 1996 colective
population dose equivalent was p&rfﬂrmad for locations that were considered exposure points.
Exposure points are defined as locations whemthamtsapoteunalfurmmbers of the public to .
be exposed to above-background concetitrations of airborne radioactive parl:lcu!ate radon_ gas
concentrations, external gamma radiation, and mdmnuchdas in food or water,- All four pathways
‘are addressed for the collective population dose estimate, '

The statistical test at the 95% confidence level for all of the air pariiculate, radorn gas,
and gamima exposure measurements at the critical recgptor monitoring locations indicated there
were no elevated levels of exposure, except at stations TID-2004 and RD-2004, |~ '

This station is located at the Weldon Spring Chemical Plant perimeter and adjacent to the
Missouri Highway Maintenance facility, which is just sortheast of the chemical plant perimeter, -
Measurements of Rn-220 gas by the alpha track detectors and gamma . exposure by the.
environmental thermolumirescent dosimeters (TLDs) mdlcatad bnve ‘background results,
necessitating a general population exposure scenario. : IR o

~ Another potential geneml population exposure, is from the c-:}nsumptinn of ﬁater
sediment, and fish from the August A. Busch Memorial Conservation Area. Three lakes at the
- conservation area receive runoff from the Weidon Spring site and-are used for fishing’ and

. boaring. In-1996, scenarios were de-mloped amdl. dose: assessments were performed for nine

_' employees of the MHTD facility and 160,000 vsers of the Busch Memﬂnal Conservation Area.
- The estimated total collective - population dose equivalent was 1A 19 person-rem
(0.0019 persﬂn-Sv) in 1996. Calculations are presented in Appendix B, Section D.

6.6.2. Subparts Q and T of 40 CFR 61

The regulations contained in Subpart Q pertain to. Rn-222. emissions from radivim-
_containing storage or disposal-facilities. - Removal of the bulk waste from the quarry and
placement in the temporary 'stﬂmge area (TSA) was completed in 1995. Radon flux . -
measurements at the TSA wére initiated in the second quarter of 1996 and were completed in
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 the first quarter of 1997, as scheduled. The average Rn-222 flux rate measaremeits were well
below the limitation of 20 pCi/m?/s listed in 40 CFR 61, Subpart . Additional information
about these measurements is cunta;mad in Section ll 3 of this report.

The regulations contained in 40 CFR 6l Sul:_npar_t T apply only to.sites that are .. .listed
irt, or desigriated by, the Secretary of Buergy under Title 1 of the Urarium Mill Tailings Control
Act of 1978 or regulated under Title I of the Uraniwm Mill Tailings Comtrol Act of 1978."
Subpart T does not apply to the Weldnn Spring site since it does not fa]l mtu l.he applicable
categories. '

6.6.3 Radon Emissions from WSSRAP Nou-Storige Sources

6631 Rn-220 Emmmns The Weldon Sprmg Quarry was used for disposal of
a vanety of radiologically and chemically contaminated wastes from the early 19405 to 1969,
" In December 1995, the transfer of quarry bulk waste to the temporary storage area (TSA) was
completed. Included in the radiologically contaminated. waste disposal inventorjr. is at least
612 m° (800 cu yd) of Th-232 residues received from Cincinnati, Ohio in 1959 and 1966, and

an unknown quantity of Th-232 cortaminated residues, rubble, and e_t';uipmﬁnt received since the '_ .

shutdown of the- chemical plant in 1966." Radiological characterizations of the quamy wastes
were performed in 1984 and 1985. Ra-228 concentrations detected in the quarry wastés during
characterization activities ranged from 1.0 pCi/g (0.037 Ba/g) to 2,200 pCifg (81.4 Ba/g).:
- Additional information about. Th-232 wastes is contained in the Remedial Inmnganﬂn Jor
Quarry Bu.’.k Wastes (Ref. 2). '

Other potential Ru-zzu sources are the TSA, which is currently ‘storing quarry bulk -

wastes, and the four raffinate pits used for the storage of wastes from past uranium refinery .
operations.  Radiological - characterization of the raffinate pits waste indicated Ra-228
concentrations ranging from 4 pCi/g (0.148 Bg/g) to 1,400 pCi/g (51.8 Bq/g). Raffinate Pit 4

. debris consolidation was conducted from April o December 1996, This work involved
dewatering the pit and femoving the debris within the pit. The debris, which include
-approximately 6,000 drums, was washed and placed in interim storape. Dredging of Raffinate
Pit 2 sludge and transfer of the sludge to Raffinate Pit 3 was also performed in 1996, Dredging
of Pit 2 resulted. in. increased Rn-220 emissions by exposing residual sludge to the atmosphere,
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* The chemical pl&nt pe.nmeiter is monitored for radon gas at 10 locations usmg alpha track
radon moml:urs Stafistical analysis of the resuits at the 95% confidence level mdicated thiat two
‘monitoring locations, RD-3001, and RD-3002, had annual Rn-220 concentrations greater thari
background levels. To estimate the-airborse Rn-220 Qmisisions from the chemical plan_t,duriﬁg
1996, the above background alpha-track radon detecior Ru-220 results were incorporated into
a seties of box models. The. box model approach provides conservative results and is used-in
place of Gaussian dispersion modeling, which is genierally inappropriate for estimates involving
close-in receptors. The estimated off-site Rn-220 release from the chemical plant was 128 Ci
(4.74E12 Bg). This corresponds to a committed effective dose equivalent to the hypothetical
maximally exposed individual of 0.83 mrem (8.3E-3 mSv). - Calculahuns and assumpnuns
provided in Appendix B, Parts B and C. - -

6.6.3.2 Rn-ZZZ_Emissiuns. As stated in Section 6.5.3.1, the quarry was used for.
disposal of a variety of radiclogically and chemically contaminated wastes from the Earl:-,r 1940s
'to 1969, The transfer of quarry bulk waste to the TSA at the chemical plant was completed in
1995. Included in the waste disposal inveritory is demolition rablile from the Destrehan Street
- feed matertals plant in St Louis, Mlssaun The waste contained less than 1 Ci . TEL0 Bq) of |
“Ra-226. Also, several buildings at the chenucal plant were decontaminated and approximately
4,200 m? {5, 500 cu yd) of waste materfals were dumped in the quarry. The wastes contained

uranium and its progeny. Radiological characterizations of theabove material were performed

'in 1984 and 1985. Ra-226 concentrations detected-in the waste during characterization ranged

- “from 0.2 pCi/g (0.007 Bg/g) to 2,780 pCi/g (103 Bgfg). mnnnal information about Ra-226

waste removed from the quan'y is contained in the Remedm! Inve.mgaaan Jor Quan}r Bulk
Wastes (Ref 2). '

"The other primary non-storage source of Rn-222 during 1996 was the four raffinate pits
that were used for the storage of waste resulting from past uranium. refinery operations.
Radiological characterization of the raffinate pits waste indicated Ra-226 concentrations ranging -
from 1 pCi/g (0.037 Bg/g) to 1,700 pCi/g (63 Bq/g). As stated in Section 6.5.3.1, tlmrafﬁnate
pit remedial activities have exposed radﬂn-bﬂmng waste to the. atmesphere

. The chemical plant: pewnﬂer is mnnnored for radon gas at 10 locatioss. Statistical g
“analysis. of the mununnng results indicated that there was no reason to suspect at the 9% .
mnﬁdancelevellhatmdmconcmuananswemgmmerthanhackgmmdlevﬂs -
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6.6.4 Effiuent Monitoring Requirements

The site water treatinent plint and the qnarry water treatment plant were in gperation |
during 1996 and were potential point sources of radioactive aithome particulates. The WSSRAP
" has developed a plan to continuously monitor air concentrations of -radicactive particulates at
designated critical receptor locations resulting from remedial activities, in accordance with
40 CFR 61.93, Paragraph (b)(5). This approach is contained in the report Pian for Monitoring
Radionuclide Emissions Other Than Radon ar Welden Spring Site Critical Recepiors (Ref. 21),
which has been approved by EPA Region VII. The report includes a discussion of the WSSRAP
quality assurance program for measurement of radionuclide emissions from thé Weldon- Spring -
site, This program conforms to the requirements of 40 CFR 61, Appendix B, Method 114, and
ensures that emission measurements are répresentative and are of known precision and accuracy.
. Data quality ohjectives outlined by the quality assurance program arc also discussed in -
Section 6.4. ' o : - | '
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7 SURFACE WATER PROTECTION
7.1  Highlights of the Surfaé_:e Water Program

The following are highlights of the 1996 surfac:e water pmgmm These 1tems and;- '
uthm are discussed in detail in this chapter.

. The mass of uranium mlgmtm,g off site in stm:m water and treated eﬁ]uant
38.3 kg/yr (17.3. Ibsfyr), was reduced by 1.7% over the 1995 mass of -
32,02 kglyr (17.7 lhsf}rr '

¢ . Thirty batches of waxer were released from the site and quarry water mawatment.'
plants during 1996 in compliance with all NPDES pemut ‘conditions.

. The overall results of the WET tests indicate that the site and quarry watar._'_
tredtment plant cfﬂuent was not toxic to test ﬂrgmusms during 1996. '

» ° Total uranium _levels in tl_:e Femme Dsage Slm:gh were within historical ranges.
7.2 Program Overview

. The environmental monitoring and protection program for surface waters at the Weldon

. Spring Site Remedial Action Project (WSSRAP) is prescribed in ‘the Environmental Monitoring

 Plan (Ref.42) and includes monitoring discharge points permitted under the National Pollytant
Discharge Elimination System' (NPDES) program- and sl;reams, pokis, and Iakes under the
surface water mnmtnnng program

The efftuent, or NPDES, monitoring program. at the Weldon Spring site establishes
sampling requirements for dlscharge points (outfalls) at both the chemical plast and the quarry,

ThegualsufthspmgmmmtommnmmcomphmmththeNPDESpmmtmqumemm o

to protect the health of downstream water users and the envircament by characterizing water
released from the site. In am:mdance with the WSSRAP policy that a]l surface water be Closely
. monitored and treated, as necessary, to meet Federal and State requirements, the Project
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Management Contractor (PMC) uses the water sample data to develop strategies to minimize the

discharge of waterborne contaminants from the site. |

In aﬂditiun, the surface water m.oﬁitoring pﬁ:rgram monitors off-site water bodies for

" uranium contamindtion and temporal changes in uranjum levels. The data generated from this
~ monitoring are used in_conjunction with NFDES toring {0 measure the success of the
- project’s goal to clean up the site with 10 increase ml contaminant discharge or degmdaunn of

the ofi-site water bod,les

|

| |
7.3 Applicab_le Stnndartls |
. |

The WSSRAP is subject to, and complies w1tt1 Executwe Order 12088, which mqmres '

all Federal facifities to -::nmply with applicable pollutibn control standards. Eifflient discharges

from ‘the site for 1996 were authorized by three IF'PDES perm1ts issued by the Missouri

Department of Matural Resources (MDNR). The MDNR mquires specific parameters to be

" monitored a outfalls listed in each permit. Each jmeter is assigned either effluent _hnuts._nr .
.a "monitoring onty" status, which means the concentrations are reporied but rot limited by the -

permit.  Sampling frequencies and reporting requirements for the two major permits,
MO-107701 and MO-0108987, are summarized in Tahles 7-1 and 7-2. These permits were

reissued on March 4, 1994, and June 10, 1994, rﬁpeTmrel}', Permit MD-(}I{}T?GI Was rewsad'

on August 4, 1995
: _ i

TheBnmw Area and Borrow Area haul Jland dlsturbance Storm water. permit,
MO-RI00B69, issued September 1, 1994, has no ledmnmtormg or reporting requirements.

A program was developed in the Enmvironmental Monitoring Plan (Ref.42) for monitoring .
settleable solids and, under certain circumstances, oil and grease. The results of this monitoring

were used to measure the: effectiveness of eresion m:\?tml and to'imp'mve controls, if required,

Effluent dls-charges are also regulated by Dep{mmant of Enargy {D{}B} Order 54{]0 5,
which calls for a best available technology evalpation if the annual average uranium

concentration at an outfall exceeds the derived tion guideline (DCG) for. natural -

uranium (600 pCifi [22.2 Bg/1}). Measure:s are also taken D keep uranium concantrannns as lﬂw
as reasonably achievable (ALARA). | -

DOE/CR/21543-676, Rev, 0 S 109




WELDON SFRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEth 1998

'.-".fE:! a7

Weldon Spring Chemical Plant Star

TABLE 7-1 : m and Sanu'varq.ur Water {NPDES Permit
MO-3107701) Monitoring Requirements
: LOCATION
| NP-0002, NP-0003™, NPI00OS,
PARAMETER NP-0D10 NP-00(6
Samplinu Fraquency once/month oncefquarter .

Flow ~ GPD imonitor onty} GPD {manitor only)*®!
Settieable Solids 1.0 miftthr - '
TSS mg/l {mﬁnitnr onlvl'bf' - 30/45 mga'e!

Mitrate and Mitrite as'N .

mg/l {monitor only) |

_ Uranium, total my/ lnﬁonitur u:nr!nlmlrll"i R |
‘Grass o 'pCifi Irﬁunitar only) o : ---
pH 6'--9 standard units! 6 - 9 standard units
Fecal caliform o e I 400/1000 colenies/
' 500 mite!

30/45 mgh'®’

— e

MOTE: Refer to Figure 7-1 for NPDES munrtﬂnnu locatiohs.
* Permrt requires reporting in bath mg/l and pCiA and nrmf‘ ication of MDNR if mon‘thhr auarana
axceads 2 mg/l or daily maximom exceads 4 mg/). .

A{a} - . Frequency is oncafmonth : _
for a.1 in 10 year, 24-hour storm.

iHy Limit is 50 mg/t i erosion. r.:antml is n-:nt designed

{c Monthly average/daily maximum. _

idl-. NPDES permit MO-0107701 includes sampling pf creosote constituents, Cu and Zn in the

: " chipped wuud storage. area pond arior to discharge 1o Outfail NP-0003.. ‘See Table 7-2 for
limits. i )

i) Manthly avaragafwaeklv average. :

- Mot Appllcahle :
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TABLE 7-2 Treated Effluent Parametér Limivq and Monitoring

it MO-0107701)

_ _ Requirements for
Quarry Water Treatment Plant (NRDES Permit MO-0108987} and Site =~
" Water Traatment Plant (NPDES Pe

LOCATION LOCATION
" NP-0007* x NP-0007* -
PARAMETER NP-TO01* PARAMETER - NP-1003*
Gross g .- pCiflte! :Pb, total 0.10 mﬁﬂ
Gross B " pCinte Mn, total 0.10mgn
. Uranium, total pCileiter Hg, total 0.004 mgil
Ra-226(¢ pCit |Se, total 0.02 rrigA
Ra-228!! pCi/ Cyanjde, Amanable - 0.0075 mg/l
© Th-230%! pCiAl® 2,4-DNT U 022pmi
Th-232°! pCia® Fiyoride, total 4.0 mg
Flow . GPD'®. Nitrate|and Nitrite as N 20 mgh'et
¢OD 80/60 mgA ' Sulfate as 50, 500 mol
755 50/30 g/ Chioride mgre
" pH 6-9 ‘standard inita Priority Patlutants™ gt
As, td_ﬁl G 10 mygl - Whole Effluent Toxicity il
Cs, total 0.10 mgA! . | Po-2101 pCisie
- Qi) 1.00 mg/ Bc-227 pCiptaih
" Cu-Site 1.0/0.66 mgA@k - . |Radon'® - pCipien
Zn-Site 5.0/3.33 mgA Creosote-site! tmitk}

{cl

- NOTE:

lal
(b}

id) .

Refer to Figure 7-2 for NFOES monitoring locatiolirs.

Frequency = once per batch yniess otherwise nqted

' Monitoring only.

*Water treatment plants designe;d.-fur an average l:c1nl:entratiun _l:rf_ 30 pCift

to exceed concentrations of 100 pCid (3.7 Bg/ll.

Onca/manth.
Quarry only.

.. Daily maximurnfmont

hly- average.

{111 Bqdl) and riaver
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TABLE 7-2 Treated Effluent Parametsr Limit

if)
ig)
U

- i}
{j}
{k}

{1

{m}

- {n}

" tncluides:

“and Monitoring Requirements for

Quarry Water Treatment Plant (NBDES Permit MO-0108987) and Site
Water Treatment Plant (NPDES Permit MO-0107701} (Continuad) '

Priority polutants are ligted in 40 CFR 122.21

Limit applies t¢ chemical plant; mnnitnrlng only|2

Annual monitoring.

- Quarterly monitaring.

"MNo statistical difference between eﬂluant and
Once per batch for each batch samypled within

gcenaphthylens, acenaphthens,
benzolalpyrens, benzo (ki flucranthene, chry.
pyrane, naphthaleng, and phananthrens,

Daily maximum - 2,6 x 0.L., monthly averags -
mast recent edition of Standard Methods {Q.L.

TWSEA water {which has failed thase imits] to j

Pﬂlvchlorinat&d biphanyls {PCBs) have a limit of.

pendix D, Tabias tt and IIl.
auairy.

ppstraam rasults at 95 % uunhdﬂnce level.”

la |period of 30 days following immductmn of

SWTF.
ahzoialanthracens, -dlhanzula.h]anth_ranene. '
ng, fluoranthene, fluorene, indeno {1,2,3-cd}

’f x (1L, Q. L. - quantification level as set I:u.r.
ken as pragtical quantlflcaﬂan limnit [F'EIL]]'
1 Hﬂﬂ

Clean Water Commission Regulatmn 14 CSR 20-7.
Agency primary and secandary maximum !
_ A table of applicable water standards that incl

The primary criteria used to develop the sufrfaoe water monitoring program wéte the _
Missouri Water Quality Standards fot drinking wa

surface water pmgr:_im can be found in Section 8. |

DOE Order 5400.5, Radiation ﬁnrecrfan of the
DCGs fur mgestmn of water

7.4

into account the mechamsms controlling surface wntdr SOUrce areas.

Surface water, other than NPDES outfails,

|
Hydrology Descrrptmn of the Slte and QJah'y

supplies established under. the Missouii
t and the U.$. Environmental Protection -
level concentrations for drinking water.
; |mmannnants routinely monitored: in the_'

is plso mmutomd under the requirements of |

ic and the Enwmnm, which designates "

Separate surface water monitoring programs dave heen d::velopod at the chcnuca] plant |
and quarry due to diffesences in the topography and

hh’dmioglc conditions. Both pmgrams take
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" 7.4,1 Weldon Spring Chemical Plant and Weldoi .spﬁng Raffinate Pits

_ The chemical plant area is located on the pri-Mississippi Rivers surface dmmaga o

.divide. The topography is gently mdulating and y slopes northward to the Mississippi
River. Streams do not cross the property, but incipient drainageways convey surface water
runoff to off-site streams. Surface drainage from the #estem portion of the site, which includes -

. Ash Pond, drains to tribuiaries of Busch Lake 35 and to Schote Creek, which in turn enters
Dardenne Creek, ultimately draining to the Mississippn River (Figure. 7-1). Ash Pond no longer
accumulates water unless a valve is closed in the dlsttharge structure.  If Ash Pond runoff has.
a uranium concentration greater than 600 pCifl, the|vakve is closed. If the ponded water is _
below 600 pCifl after the mnoff event it may be |released, otherwise it is transferred for
treatment., - ' '

Surface drainage from the north-and east sectipns of the chemical plant, which includes

Frog Pond, discharge to Dardenrie Creek after flowing through Busch Lakes 35 and 36.and into -

Schote Creek (Figure 7-1). All storm water flow wl'lth previously entered Frog Pond has been
diverted around Frog Pond except for runoff from the immediate vicinity. Runoff from the -
southern portion of the chemical plant site flows b _utheast to the Missouri River via the
Southeast Drainage (Valley 5300). During late 19953, two sedimentation ponds were constructed
and placed in operation. One is upstream of Outfall NP-0003 and receives all the flow from the
watershed, including Ash Pond, prior to discharging 10 the outfall. The other is in the northeast
section of the site and receives all. runoff from the watershed except that from the Pro_lect
Management Contractor (PMC) and subcontractor pﬂrhng Jot.

The four raffinate pit_s, located in the southwf;s{em_pamnn of the chemical pla_nt area,
do not discharge to the surface and collect only dirett precipitation. -Water from the raffinate
pits has been, and will be, treated at the site water trJaUneht_ plant before release. The material
staging area (MSA) hasin (SW-2015) is a temporary holding pond that collects storm water
runoff from the staging area. Afier monitoring for it
level of less than 600 pCi/l (22.2 Bag/l), this i is pesiodically pumped into the Ash
- Pond diversion channe), which flows to.NPDES Outfafl NP-0003 and then to Busch Laké 35.
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7.4.2 ‘Weldon Spring Quarry

Surface water bodies in the quarry area are the Femme Osage Slough, the Little Femme
- Osage Creek, and the Femme Osage Creek (Figure 7-2). These water bodies do not receive
- direct runoff from the quarry, huta.re:samp}edtu monitor patential changes due to the movement
of contaminated groundwater from the fractured bedrock of the quarry through the fine-grained
alluvial materials.

The Femme Osage Slﬂugh is lmalaed directly south of the quarry and is known to receive -
contaminated groundwater from the quarry through subsurface techarge. There is no natural -
surface flow from the slough; it is essentially land locked. The Little Femme Osage Creek is
located west of the quarry and discharges into the Femme Osage Creek approximately 0.5 km.
(0.3 mi}) southwest of the quarry. -The Femme Osage Creek then flows into the Missouri River:
Although there has been no evidence of impact from contaminated grnundwater on the creeks
* via stream emergence, they aré monitored to detect any changes in the system.

7.5 Monitoring

Sections 7.4.1 and 7.4.2 d:scuss mamtcmng requlrements at NPDES outfa]ls and surfax:e
water lucaucms at the chemical plant site and the quarr_v :

© 7.5.1 National Pollutant -nlsc_harge Elimination System Monitoring

: The NPDES permits issued to the site identify the parameters to be monitored. The
_permit requirements are shown in Tables 7-1 and 7-2. Physical, chemical, and radiologicai
parameters were mopitored at all storm’ water outfalls, the quarTy water treatmént plant and sise
wai:er treatment plant effluents. The Emvironmental Monitoring Plan (Ref 42) also reflects the

- requirements of the NPDES parmrts

In addmml to the permitted outfails, samples were m]hcmd upstream of NPDES storm
water Outfalls NP-0002, NP-0003, ami NP-0005 from samphng locations SW-2011 (¥rog Pond),
SW-2010 (Ash Pond), and NP-8107 respectwely Quarterly samples were also collected from
* the MSA pond and Ash Pond, when possible, o monitor the effects of materials stored in those .

areas on mntanunant levels in the storm water runnff
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7.5.2 Surface Water Mnni_tﬂring.'

_ The fn]lnwmg (WO subsecuuns dwcuss surface water monitoring requirements at the
.chenucal plant site and the quarry.

7.521  Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits.
Under the surface water monitoring program Dardenne Creck, and Busch Lakes 34, 35, and 36
were sampled quarterly for total uranivm (Ref. 42). Samples were analyzed quarterly on the
site Kinetic Phosphorescent Analyzer (KPA) and semi-annually at contract laboratories. This
monitoring was conducted to measure the effects of surface water discharges from the site on

-, downstream surface water, ‘The raffinate pits were pmvmusljr monitored as surface water, but _
are now monitored undef treatment plant operations sampling. The MSA Pond, Ash Pond, and

Frog Pond were also previously sampled under the surface water program, but they are now
monitored in conjunction with the NPDES program hemuse they d:scharge 0 N‘PDES penmtted :
outfalls ' -

7522 Weldon Spring Quarry. Seven locations within the Femrhe Osage Slough
Were. m{}mmred to determine the impact of groundwater mlgratmn from the quarry. Two . |
locations on'the Little Femme Osage Creek and one location at the Pemme Dsage Creek were -
© monitored to provide data to determine if there is impact on thcae surface waters from the quarry
.and containinated wdunent :

Surface water focations SW-1003, SW-1004, and SW-1005 (Figure 7-2) were monitored
bimonthty for total ummum becduse of past significant contaminant levels in these. areas,
. fhectuations in mncentmﬂﬂns due to changes in water levels in the: sleugh and gimndwawr =
potentiometric surface, and the potential for these surface. water contaminants to impact
groundwater south of the slough. The remaining locations were sampled quarterly to provide
sufﬁcmmdamtndetemuneanychang&lmﬂ}mmm Locations SW-1003, SW-1004, and
- SW-1005 were also monitored quarterly for nitroaromatic compounds becavse these locations
are downgradient from the area of greatest nitroaromatic groundwater contamination.
Nitroaromatic monitoring was deleted from the remaining locations based on sufficient past data
- indicating no impact and no pcrtenhal for mtpact without first detecting mmmmam at surface -
water locations -:.loser to the source.
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7.6 Monitoring Results

Analytical results of the mnmmnng of surface water and NPDES outfalls are presanted
.in the fuilawmg subsections. :

7.6.1 National Pollutant Disd:arge- Elimination Sjrstem ngram Mnniturlng Résults

Radiochemical, chemlcal and phjrswal analjrhcal msults for NPDES owtfalls are presentad
in subsections 7.5.1.1 and 7.5.1.2.

. 1.6.1.1 Ra_diﬂchemica]_ Analysis. The 1996 averdge uranium concentrations at the
storm water discharge points ranged from 50.1 pCi/l (1.85 Bq/l) ax NP-0010 t0.107.0 pCifl
(3.96 Bq/) at NP-0005, which are 7.4% and 15.7%, respectively, of the DCG for.natural.

_uranium. Average anmual gross alpha concentrations ranged from 67.8 pCi/l (2,51 Bg/l) &
. NP-0002 to 179.4 pCi/t (6.64 Ba/l) at NP-0005. The annual average radionuclide concentrations
for all the permitted storm ‘water outfalls are shown in Table 7-3, Uranitim concentration
averages were calculated on a flow proportional basis except for Qutfall NP-0010 where there .-
is no totalizing flow meter. Flow weighted averages for uranium were calculated for the three
ma;nr outfalis to give a more accurate estimate (than a straight average) of the total nranium that '
migrated off site during 1996. The averages were flow weighted by summing the total daily
flows (gallon) for the days the samples were coblected and summing the total activity (pCi) for
the days the samples were collected. The sum of the activity for all samples was then divided
by the sum of the flow for all samples, to give the flow-weighted average for the year. -

The site water treatment plant.(SW1IP) and guarry water treatment plant (QWTF) were .
~ both in operation during 1996, Six batches were dlscharged from the QWTP and 24 bﬂtches

were dlschmged from the SWTP, No daily maximum or monthly average limits are established o

for urapium; however, the design of the treatment plant is based on achieving an average of
30 pCi/l €1.11 Bq/l) uranivm with a maximym never o exceed 100 pCi/t (3.7 Bg/l). The
" average uranium concentrations for the site and quarry water treatment plants were well below
this level at'1.37 pCifl (0.051 Bqg/l) and 1,09 pCi/l (0.040 Bq/l), respectively (Tzble 7-5). In
addition, the SWTP averaged 5.35 pCi/l (0.20 Bg/l) for gross 2lpha and 16.41 pCi/t (0.61 Bg/l) .
for gross beta. The QWTP averaged 2.57 pCifl (0.10 Bg/D) and 5.21 pCist (0.19 Bg/D),
respecuvely for thcse same parameters (Table 7-4). In addition to effiuent monitoring, the -
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TAELE 7-3. 1996 Annual Average NPfDES Raesults for the Weldun Bprlng Chemical
Plant Sterm Water Qutfalls

_ LOCATIONS _

PARAMETERS NP-000Z . | NP-0003. " NP-ODO5 NP-0010
Nurnber of sample 13 13 | 12 10
events: - . : R
pH range I R ) fa) . {a)
Nitrate {as Ni mg# 0.8 L 2.9 - 04 1.8
Totalsuspended | 3993 | - 128 1088 3652
solids mgA : _ o :

| settleable sotids 13w | e [ 130w 137306}
milfifhr _ ' : L
Arsenic mg/l 0.00623 . 0,00466 . 000238 NS
' Chramium mgh 0.01283 . 0.00906 0.00642 NS
lteadman . 0.01247 | . 0.00712 . 0.00362 - | NS |
| Thatlium mg# 0.00412__ |- 0.00138 000174 | ns
Total uranium pCifl . G4+ . - gt | 1.0?‘ - - R
Gross alpha pCifl G7.B a0.a 179.4 115.0
Radium-228 pCi/l 14 076 r 2.45 - NS
Radium-228 pCifl 0.85 0.88 0.68 NS .
Thorium-228 pCiA 0.71 0.08 023 NS
Thorium-230 pCin 671 | om 101 | NS
Thorium-232 pCi 0.47 L 09a . 048 NS
{a) All pH readmgs were inthe permltted range of 5.0 10 9.0, . ' :
k) Top number is number of samples, hnttarn number is numbser of results abnve daily maxu'num
limit of 1.0 mifithr. .
* Flow proportional avarages.

e Includes two samples from NP-0116 tim
MS - Not Sampled.
Note: 1 pCil = 0.037 Byl
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' NPDES permit for the quarry, MO-0108987, required that river sediment sampling be conducted
upstream and downstream of the quarry witer treatment plant outfall (NP-1001) annually. The'
river sediment was sampled for uranium at locations SD-4090 (upstream). and SD-4091
{downstream) (see Figure 7-2). The one-time sampling resulis wem 2.3 pleg (©.09 Bq.!’l) at. -
SD-4090 and 2.5 pCi/g (0.09 Bg/h at SD-4{}91 '

Radium and thorium were mrmitnmd once per m{mﬂi in both site and quarry water
treatment batches. While there were some isolated incidents of levels elevated above past .
averages, ‘they were below DCG levels and were within normal range in subsequent samplt:s
Annual averages for sadium and thonum at the SWTP and QWTP are shown in T&bi& 7-4.

Ac-227, Po-210 and Ro-222 were mﬂnlmmd one ume in 1996 (as mqulred) in the: QUATTY :
efffuent. With a detection limit of 9.27 pCi/l (0.343 Bq/l), Ac-227 was not detected; Po-210
was deétected at 0.1% pCi/1 (0.007 qul]; and Rn-222 was measured at 2.3 pCi/l (0.085 Bg/l),
which. was below the detection limit (uncensored valug).

.'TABLE 7- 4 Site and Guarw Water Traatment Plant Annual Averages for Radiurn and
~ Thorium ipCi/l) :

PARAMETER | ouarry wrempaoon | sre wre ive-00om
‘Ra-226 . 0.58 (1/6) - 0,74 (3/15)
' Ra-228 1 023656 ) . 2.07(715)
Th-228 | 0.12 (6/6) | earnznsy
Th-230 | 0.22 416} | 0.2% (8/16|
Th-232 ' 0.08 (66 . 0.08 (15/15)
Gross alpha I 2.57 (1/6) 5,35 (9/24)
Gross beta L 5.21 (0/8) - 16.41 (4/24)
. Numher of rasults balow datactmn Iimntftntal number of samples

Mote: 1 pCifi = 0,037 Eq.ﬁ
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TABLE 7-5 1996 Estimated Annual Release.of Natural Uranium from NPDES Outfalls

- . D TOTAL
DRAINAGE - ESTEMATED . | RAINFALL | TOTAL |
 AHEA % DF _ AVERAGE VOLUME | RUNOFF | TOTALY |TOTAL Y
_ HECTARES |PRECIPITATION A%} ~ CONCENTRATION Mty - Wllhyr RELEASE ' | RELEASE
QUTFALL | ~ |ACRES| RUNOFF (PG {Mgaliyl 1 tMigaliyr {1 o (Kgpiyrl
NP-0002 20.4 thd B3.6* 338.83 . | 180.88 | 9.7x10® | 14.283
. : 1761} T - {89.52) 147,73} .
- NP-0003 20.2 e, BS.1+ 338.80 1 147.01 | 12.89a0% | 19,074
- 74.8) (88.83) | 13884 | .
NP-O005 8.2 . . <o 106.7* - B1.14 528 | 270x10% | aan .
{20.2) (24,08} {6.58) .
NP-010 20 agie b0.7 22,56 505 | 0.452x10% | o.668
(5.0} {E.58) {2.39)
NP-BaG? CMiA NiA 1.7 . N/A 165.2¢ | o.266x10% | 0.332
5 - . 142.87) - '
ne-100t | - WA Ma, 1.09 (N179 ‘21,95 | pozax1o? | pooag
o A (- ' 1.
TOTAL NiA, N " NEA 78313 | 54924 | ze.xr0® | 3m.a340
: : (208,49 lnesan| -
[} ' Rum:rﬁ’curva rumber estimated from 1.5 Depurmam of Trunsportation DPesign ofﬂmdmic Dmmge Ckmab [Raf 55}
)3 _Tﬂthlmmffmsurﬁdfrmnﬂmmnm-a )
Mia Mar Applicable, '
© Mote: To eonvert from Cyr to Bulyr mulupli:.l Ciiyr 1::3- 3.7=x 10
. Flow-weighfed sverape.

Estunated quantluas of total namml uranium released off site thmugh surfasce water
runoff and treatment plant discharges are presented in Table 7-5. “The total volume of storin
water at the three major outfalls was mgasured with totalizing flow meters. Where flow meters
- were not available, the flow was determined by total precipitation and Tunoff curve numbers - -

cited in the U.S. Department of Transportation Design of Roadside D?ainage Channels
~ (Ref. 55). When flow meters were not operational for a period of time, runoff curve numbers.
were calculated using fiow and precipitation data from periods when the meter was operational.
Total uraninm released from the. treatment plants was'calc'ulated uging flow meter and effluent -
" concentration data.- The estimated mass of uranium released off site in storm water and treated
effiuent dunng 1996 was 38.340 kg (84.34 jbs). This is a 1.7% reduction from the calculated
amount reteased during 1995 (39. 017 Kg {26.5 Ci]). This reduction- may be attributed to the
installation.of sedimentation basins and the: paruai removal nf fnundatmns and cmltammated smis
. during 1996. o :
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Table 7-6 shows the annual average uraninm concentiations of NPIDES outfalls from 1991
{0 1996.. Concentrations in 1996 increased slightly at Outfall NP-0003 and decreased from 1995
' concentrations at Qutfalls NP-0002, NP-0005 and NP-0010. Mistorical trending of uranium for
' Outfalls NP-0002, NP-0003, and NP-0005 is discussed in Section 11.1. Radium and thorium
were both penudma]ly monitored at Outfalls NP-0002, NP-0003, and NP-0005 throughout the
“year to monitor the effects and effectiveness of soil and. fmndauon Temnval The parameters_
for each nutfall are discussed i in the sul:c&edmg pnragmphs :

* Outfall NP-0001 was the ontlet of the abandonad Process sewer outfall line. Dutfa.l] ‘
. NP-0001 was physically 5hmma.ted ‘during May 1994 am:l was ofﬁma]ly eliminated from the

© permit on ‘August 4, 1995,

The average uranium concentration for Outfall NP- ﬂﬂﬂZ in 1996 was 53.6 pCil
{2 0 Bg/l), reduced from the 1995 average of 124 pCifl (4.6 Bg/l). This reduction is the result
of the completion of a sedimentation basin late in 1995, and the removal of contaminated soil
- from the watershed throughout 1996. Radium and thorium concentrations were generally below
. ‘baseline values (baseline values are discussed in Section 11.1.3). There were a few instances
when the baseline values were exceeded, but the values remained weli below the DCGs.
Concentrations generally decreased throughout the year as the watershed was remediated.

TABLE ?E Six-Year Annual Average Uranium Concentrations at NPDES Outfalls

ANNUAL AVERAGE TOTAL URANIUM (pCifl}

OUTFALL 1991 1982 | 1993 1994 .
NP-0001 ° arzs. | 518 - 1 1003 | 1228

NP-0602 158 228 230 | 182+
NP-0003 456 . | 478 607+ 332+
NP-0004 6 | & 9 12
. NP-0005 581 296 | 133+ 347+
NP-0D10 —_— . 82
NPOOO7 [ - - | os3es | o7
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TABLE 7-6 Slx—Yaar Annual Average Uranlum Cﬂnuentratmns at NPDES {}utfalls
{CGntlnuedl

ANNUAL AVERAGE TOTAL URANIUN (pCif)
ALL .
. QUTFA 1991 1992 - 1993 1994 1998 | 1998 |
_ NP-1801 —~ <0.0003 1.881 1.680 - | 1.76 108
* Ficw proporticnal auerage . . -
- Mot applicable.

Aay Outfail removed, flow diverted to NP—DGDE
[[#]] Qutfall removed from p_ﬁrrmlt_ln 1995,

Annual average NPDES re:sults fnr the chemml plant Storm  water outfalls are shown in
' Table T-3

The average uranium concentration for Outfall NE-0003 _ﬁ.ra_s 88.1 pCi/t (3.3 Bq/D), which
was slightly greater than the 1995 average of 67 pCi/l (2.5 Bg/l). ‘The slight increase is due to
natural variation and the fact that there was little activity in the watershed except for Ash Pond.
Ash Pond is being used to store contaminated soil -and debris. Radium and thorium -

concentrations were generally below baseline values. There were a few instances of the baseline - "

values being exceeded, but the values remained well below the DCG values, Annual average
uranium concentratioris are shown in Table 7-3 and baseline values are discussed ini ‘Section
11.1.3. B | | E |

T Outfall NP-0004 was climinated from NPDES permit MO-0107701 on March 4, 1994, ©
" No samples were collected during 1996.

.- The annual average uranium concentration at Outfall NP-0005 for 1996 was 106.7 pCi/l
{4.0 Bg/1), which was slightly less than the 1995 avera_gé of 128 pCi/l (4.7 Bg/D). The wranium
conoentrations at this location were highly variable early in 1996 due to the two sources. that
contributed to the ouifall. ‘The (wo sources were a sedimentation basin that has very low levels -

of uranium and an area that has high concentrations of uranipm during low-flow runoff: The

NP-0005 watershed was partially remediated, and the yranium ‘concentrations at the outfall
during the later part of the year were considerably lower. Radium and thorium cencentrations -
_ were.génerally below baseline values. There were a few instances of the baseline values being
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- exceeded but the values r&mamed well helow the DCGs. Annual avarage NPDES results are
: slmwn in Table 7-3 and baseline values are discussed in Sectmn 11,1.3. '

Outfall NP-0OL0 'was added to NPDES Pesmit Mﬂ-ﬂlﬂ??ﬂl when it was reissued on
March 4, 1994, This outfall is located at the west end of the north perimeter fance in the.
construction materiat staging aren {CMSA), and drains a portion of the CMSA. The CMSA is
used to store clean soil, gravel, and other construction material. Contaminated soil was remnved
and the CMSA was completed early in 1996. The annual average uranium concentration was
50 pCi/l (1.9 By/T), well below the DCG of 600 pCif/t (22.2 Bq/l) and the 1995 average of
107 pCifl (4.0 Bg/l). Uranium concentrations after March 1996 were all below 10 pCi/t.
Radium dnd thorium were not suspected, and therefore, were not measursd at NP-00i0. The
annual average NPDES results are mpernead in Table 7-3.

The MSA pond (SW-ZG_IS} was sampled quarterly for gross alpha, uranium, Ra-226,
Ra-228, Th-228, Th-230, and ‘Th-232 to-monitor the contaminants in storm water runoff from .
the MSA. Monitoring also-allowed determination of potential impacts on Outfall NP-0003. The

uranitym average was 134.8 pCiJ’l' (5.0° Bg/l), slightly higher than the 1995 average. of L
116:1 pCi/t (4.1 Bq/1), bus well below the release criteria of 600 pCifl (22.2 Bg/l).” Radium and

thorium were measured at low levels, well below DCG values. Thcmmual average radmlngmal-
concentrations are reported in Table ?—‘?

Ash Pond (SW-2010) was sampled quarterly, when water was present, for-gross alpha,

uranium, Ra-226, Ra-228, Th-228, Th-230, and Th-232 to monitor the effécts of demolition )

.debris and soil stored in Ash Pond on Ash Pond runoff and subsequently, on the’ downstream
outfail, NP-0003. The pond was also monitored for uranium and gross alpha- when the monthly
NPDES sample was collected at Qutfall NP-0003. Menitoring is performed in conjunction with -
the NPDES sampling a¢ Outfall NP-0003, The uranium average at Ash Pond was 391 pCi/l
(14.5 Bqg/l), somewhat lower than the 1995 average of 475 pCi/l (17.6 By/ly and below the DCG -

" . of 600 pCi/1 (22.2 Bq/D). Radium and thorium were measured at levels well below the DCG.

Table 7-7 contains tha annval average radmlogmal concentrations.

Fmg' Punr.‘l was sampled for uranium and gross alpha, in cunjunhiion with NPDES
. sampling at Outfall NP-0002. The uranium average for 1996 was 276.4 pCi/l (10.2 By/l),
‘slightly less than the 1995 average of 286.7 pCi/l. During late 1995, Frog Pond was essentially
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' isolated by diverting potential inflow around the pond, and its role as a contributor to Cutfall
. NP-0002 was greatly reduced: Other than runoff from the immediate area and direct
precipitation, no water enters Frog Porid, Table 7-7 contams the anmmal average r&dlnlnmca]
concentrations.

TABLE 7 7 MSA, Ash Pond and Fmg Pond - 1995 Annual Average Fiadmlagh:al
- Concantrations {pCi/l)

LOCATION ASHPOND. |  MSA POND - FROG
PARAMETER sw.2010° - | _ SW-2015 Fﬂﬂﬂ o
. SW-2011 NP:0107

Ra-226 24-  los - 1'Ng NS |
Ra-228 21 . 1.6 CIns NS
Th-228 0.4 | 0.2 - Ias |ns
Th-230 0.9 o4 . ins NS
Th-232 ~lesa . jer - |ns NS
U 391 ' 134.8 | 276.4 1027.3
Gross alpha 2906 - .. - |125 - . 12090 . |83s.2

NS  Not Sampled.

Location NP-0107 was sampled monthly in mnjuﬁctinn with NPDES sarnpling at Outfall

- NP-0005. In mid-1996, the watershed above NP-0107 was remediated and, because of
* excavation, no water flowed from the NP-0107 location.  Any water removed from the
watershed was pumped'm the site ‘water treatment plant sedimentation basin. The annual
average for ranium for 1996 at NP-0107 was 1027.3 pCi/l (38 Bg/l) when water was ﬂuwing.
After the watershed was remediated there was no longer any flow from NP-0107 because the

flow had been diverted to the sast of NP-0107. Urapium levels in rlmoff from the watershed .. :

were greatly reduced resulting in a reduction in uraninm oonoem,raunn downstream at Cm:fnll
NP-AOO5. Table 7-7 contains the annual average uraninm concentrations.
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7602 Physu:al and Chenﬂcal Results.

_ _ Analytical results for physical and chemical (as opposed 0 radmchemlml) pammetem at
NPDES outfalls are pl‘ESE:ﬂEﬂ in Subsections 7.5.1.2.1 through 7.5.1.2.3.

7.6.1.2,1  -Chemical Plant Storm Water. The annual averages for the physical and
chemical parameters for storm. water Outfalls NP-0002, NP-()03, NP-0003, and NP-0010 are
shown in Table 7-3. In addition to the permiticd parameters, arsenic, chroraitim, lead, thallium,
radium and thorium were periodically monitored. Nitroaromatics and volatiles were ‘also
sampled, but less frequently. Because parameters with only one or two sample results were not
_ preé.ent.at reportable levels, they are not shown in Table 7-3. While some parameters were
present above baseline levels (see Section 11.1.3), they were not above NPDES reporting levels,

Ash Pond (SW-2010) was sampled quarterly for polycychic (or polymclear) aromatic
hydrocarbions (PAH), As, Cz,.Tl, Pb, 2,4-dinitrotoluene (DNT}, and 2,4, 6-ttinitrotoluene (TNT)
to monitor the effect of demolition debris and soils in Ash Pond on contaminants in the Ash
Pond stormt water runoff. Metals were noted at levels shglltl:,r elevated over past results during -
September, but subsequent samples showed concentrations at normal levels. The elevated levels
did not cause levels at Quifali NP-0003 to reach NPDES reporting levels. Should contaminant

- concentrations appear {0 be increasing, monitoring fmquenciés would be increased. If increased
" monitoring were to indicate that Ash Pond water would cause contaminant levels at Outfall
NP-0003 to exceed permit limits or reporting levels, a valve in the Ash Pond discharge structure
would be closed and the water retained. Analytical results are shown in Table 7-8,

The MSA Pond (SW-2015) was sampled quarterly for the same parametérs as Ash Pond
to monitor the effects of material stored at the MSA on storm water runoff to the pond, None
-of the contaminants were detected at levels elevated over past resulis, The mommnng results
are used to determine whether MSA ‘water would cause contaminant levels at Outfall NP-0003
tnexceedpammhmnsurrmonmglevels If it appeared that contaminant concentrations were .
- increasing, then monitoring frequencies would be increased and water that would advarsely affect
- Outfall NP-0003 would not be released. Analyucal rasults are slmwn in Tnhla 7-8.
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| TABLE ? 8 Ash and MSA Pond - 1996 Annual Avaraga Chamlcal Concentraﬂnns

{P‘Qﬂ}
PARAMETER b . LOCATION
| ASMPOND - | - msarpowD
Cew2000 . - | {SW-201B)
PAHs | <23 - <10
As 247 1.6
cr o ear | 2.3
o 22 - |l 1e
Pb 47.1 | 48
PCBs _ Lt . <i¥
2,4-DNT - '_ N E <0.20* 0.03 -
2,4,6-TNT o oo ' 0.08

* All ND

7.6.1.2.2. - Administration Building Sewage Treatment Plant. Monitoring results
for sewage treatment plant Qutfafl NP—DUDE are given in Table 7-9, Al pﬁ:ameters were in
mmphance withi the p&rmmed limits. ' :

7.6.133 " Site and Quarry Water Treatment Plant Physical and Chemical
Parameters. Physical and chemical parameters were all within permitted hm1ts {whe:e hmjts '
were asmgned} for the site and quaITy Water treatment plam's

‘During 1996, whole effluent, toxicity (WET) tests were mquimd'quarmrly for both site: -
water treatment plant, and quarry water treatinent plant-effluent. The WET test is 2 measure
of toxicity without quantifying or identifying the toxic constiments. Tests were conducted on
‘both Cericdaphnia dubia (water- flea) and Pimephales promelas (fathead minnow). The tests
.. were cunducwd in effluents and in test controls of upstream river water and laboratory control -
water No effluent samples failed the WET tests during 1996, indicating that the site and quarry
- water treatment plant effluents were not toxic o test organisms (see. Tabia '.-'—2) Whole efﬂ:uﬂnt
tﬂXlClt}' test results are summarized in Tabie 7-10. =
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TABLE 7-9 NP-0006, Sewage Treatment Plant Qutfall,
: Permitted Parameters

Monthly Averages of

" tal

. PARAMETERI®). (PERMIT LIMITS)
TSS BOD - {400/1000 .
MONTH 130/45 mgAr* - {30/45 mgM* col/100 mh** | pH (6.0-9.0 SUY
January 4.0 11,3 <1 ' @
April 80 9.2 <t i)
July 2.0 2.6 - 400 e
October <2.0 3.6 <1’ ()
One sample analyzed fur each mcmth noted.
{b} - F.C - fecal coliform.
1+ pH values were between 6.0 and 9.0.
NS Mot Sampled

+ ¥

Manthly average/waekly average.
Maonthly average/daily maximum

-TAELE 7-10 1996 Whnle Effluent Toxicity Tost R&sults far the Site and El’uarn.r Water
Trﬂatmant Plants

. PIMEPHALES | - RIVER B
DAPHMIA (P} CONTROL CONTROL |
. _ _ {D)%h % . D.P % DRP% |
BATCH DATE MORTALITY | MORTALITY | MORTALITY | MORTALITY
| so7a 02/01/96 | 0 0 0,0 9,0
$080 05/09/36 o 0 0,0 0.0 .
S083 . 07/02/96 0 0 80 0,0
$097 - 10/17/86 0 0. . 0,0 - 0,0
Q043 02/28/96 0 0 0,0 0.0
| aoss 05/07/96 0 0 5,0, 5,0,
Qn46 08/27/96 0 0 0.0 00 -
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TABLE 7-10 1996 Whola Effluant‘l'oxlcltv Test Rasults fur the Site and ﬂuarw Water
Treatment Plants {Continued)

- { PMEPHALES | mivER s |
'DAPHNIA | ‘CONTROL | conTROL .
BATCH DATE MORTALITY | MORTALITY | morvaimy | wmoRTauTY
Qoaz 10423796 _ 0 0 00 8,0
P Pimephales .

D Daphnia (Cericdaphnia)

7.6.2 Sui'face Water_ Munimriug Results

Analytlcal vesults for surface water ‘monitoring lﬂcatmns at the chemmal plant site and. -

_ qumyampmsenwdeuh@ecunnsTSZIaml?522

7.6.2.1 Weldon Sprmg Chemn:al Plant and We]dnu Sprmg Raffinate Pits.

Average uranium levels at off-site surface water locations were slightly lower at some locations
and slightly. higher at others than the 1995 anmual ave:rages These variable results are likely’
due to the various stages of dismirbance and remediation in the watersheds during foundation and
contaminated soil removal, and the beneficial effects of the sedimentation basins, Becavise the
Busch Lakes are large boxties of water,. reduction in uranium levels at the lakes and .downstream
will significantly lag behind reductions. in uranium at the NPDES outfalls. Average annual
uranium concentrations for surface water are shown in Table 7-11; along with the 1995 figures
‘and the historic high for the location for comparison. Smfacae watér locations are shnv.rn in
Figure 7-1. -
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TABLE 7-11 Annual Averages for Total Lfranmrn l:pCh"l:l Cuncanh‘aﬂnns at Weldan
Sprlng Chﬂmlcal FIant Artea Surfaca Watar Locations® ' '

_LOCATION AVERAGE -| MAXIMUM | MINIMUM | HISTORIC HIGH

 SW-2001 1.8)1.4 . 24285 | 0naiso3 10 1993}
SW-2002  {35.9) 29.5 {40.3155.8 |- @31.5179 | 29011994
SW-2003 | (64153 .| (831237 | 445158 69 (1988}
sw-2004 - (71144 1. (781169 | 8.237.3 39 {1989)
SW-2005 {32.2) 27.8 [35.6} 53.7 {28.8)13.0 | 53.7 (1996}
SW-2012 W g5 o} 11.2 - Wiag 326 (1991}
SW-2018 1620 | (2045 .| (11208 | . 7.8(19%4)

- : '1995 results ara'.gwari in parenthesis.
Note 1: 1 pCifl = 0,037 Bg/l. :
Note 2: Four samples were collected from each quatlun during the year.
{=) Mo sample collected, no flow friom lake during 1995,
7.6.2.2 Weldon Spring Qoarry.

_ Total Vraniym, _The' average total uranium values continue to indicate that the highest .

levels are found in the portion of the Femme Osage Slough (SW-1003, SW-1004 SW-1005 and

- SW-1010) down- -gradhient of the quarry. The anmual averages for the surface waier lucauuns are

summarized in Table 7-12. The uraninm leva]s in the Femme Dsaga Si-::rugh are w1thm hlstoncal
ranges.

. Samplitg in the Little Femme OsageCreck and the Femme Dsage Creek was elimirated
from the monitoring program because total uranium concentrations remained at-background
. levels at these locations (SW-1001, SW-18(2, &ndSW—lﬂM}thmughout ﬂlahlswry of WSSRAP '

monitoring (1987 through 1995).
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TABLE 7-12 Annual Awarages for Tntal Uranium {pCu‘li at Weldnn Sprmg ﬂuarr\_.r.

Surface Water Monitoring anatmns

" Mote: 1 pcm = 0.037 Baft

ANNUAL - o ] HISTORIC HIGH |
LOCATION AVERAGE MAXIMUM MINIMUM -
SW-1003 26.73 49.61 16.62 252 {1989)
SW-1004 3424 77.59 " 17.38 4000 (1993)
SW-1005 16.48 27.48 8.47 116 {1881) .
| SW-1007 " 9.83 14.87 6.64 B9, {1992}
SW-1009 8.25. 7.92 1.86 28.6 (1991)
SW-1010 . 18.65 25.74 1.8 156 (1891

‘No new historic tota] uraniuin hlgh concentrations were reportad for quarry surfaee watet

during 1996

. Nitroaromatic compounds were analyzed at SW-1003, SW-1004, and SW-1005 in the
Femme Osage Slongh. No dctectah]e levels were uhserved fm‘ anjr of the six compounds

momtnred
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8 GROUNDWATER MONITORING
81 Highlights of the Groundwater Monitering Program

The fcnlluwmg are highlights nf the 1996 gmundwater mummnng program. These. uems, _
and others, aredlscusaedmdﬂmﬂmﬂuschnpwr

. Previously. repcrrted elevated uranium concentrations in a newly installed well
(MW-4024) located' east 'of the chemical plant eastern perimeter have decreased
to near backgruund mncentmtmns

. Cnntammant levels generraltjr remained within historic mmges at all chemical plant
. locations. A new uranium high was measured at onme off-site location, but
subsequent uranium measurements at that location were within historical range.

* ° Monitoring res_ﬁlts for Burgermeister Spring were . generally within historical )
* ranges. No new highs or lows were recorded, and no significant changes are
apparent. ' ' S :

. Environmental monitoring indicates that the greatest amount of radiochemical and
nitroaromatic contamination in the groundwater is present in the bédrock of the
quarry rim and the alluvial materials and bedmck north of the Femme Csage
Slough. ' '

. Total uranium concentrations in groundwater remain within background ranges,
' and no detectable concentrations of nitrearomatic compounds weré identified
south of the slough or in any of the St. Chares County production wells.

*  With the exception of MW-1031 (for uragium) nitroaromatic compounds and total
uranium concentrations in groundwater continue to decrease at Iocations '
previously descnbﬁd as havmg downward Imlds at the qum‘r}r
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«  Volatile organic compounds (trichloroetliene’ and dichloroethene) have been )
detected in groundwater at the chemical plant and are currently uuder.
mvest:gatmn to dﬂtenmm the source and extents of contxmmatmn

. Data for 1996 indicate that bulk waste removal activities have dﬂcr&nsed the level
: of nitroaromatic cmnpounds in the grdlmdwater at the quarry.

. . Previous mndmg analyses for pre-1996 total uranium and mtmmnmatm data fmm |
S bnﬂ:thechem1calplantandﬂlequanjramawh1chmd1caxedstanonaryur
- downward trends once agam exhibited stationary or dﬁwnward concentrations for

1996. '

8.2  Program Overview

** The groundwater monitoring and protection prograrn at the Weldon Spring Site Remedial
Action Project (WSSRAP) includes sampling and analysis of water collected from weils at the
Weldon Spring Chemical Plant and raffinate pits, the Weldon Spring Quarry, vicinity properties,
and from selected Eprmgs in the wcm:ty of the Weldon Spring site. The g:mﬂdwamf protection
‘program is formally defined in the Growndwater Protection Program Management Pian - -
(Ref. 13). This document which describes groundwater protection- practices and policies, is
being revised during 1997 to include updated regulatory agency codes. - The gronndwater
monitoring portion of the program is detailed in the Ehwranmmat Monitoring Plan ('EMP) .
(Ref, 42). '

Duete lithologic diff&reneés, inciuding those gmiogic features that influence groundwater
- flow mechanics, and the geographical separation of the chemical plant and quarry areas, separate

groundwater monitoring programs have been establishéd for the two sites. Generalized geologic - -

and hydrologic descriptions of the two sites are found in Section 1.3. A generalized -
stratigraphbic column for reference is pmwded in Figure 8-1, and hydrogeologic dmnphons of -
lithologies monitored for.the program are in Section 8.3,
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8.3 Referenced Standards

Two criteria vsed to develop the criteria for the groundwater monitoring program are:
(1) the U.S. Bavironmental Protection Agency (EPA) Quality Criteria for Warer 1986 (Ref. 35),
which is intended to protect public groundwater resources, and (2) the Missouri Drinking Water
Standards (Ref, 36). These standards are mainly used for comparison of levels observed in the
$1. Charles County well field. “Table 8-1 identifies EPA water quality standards and Missouri
'Dnnhng Water Standards for contaminants that are routinely monitored in the 'gmﬂndwam" :
" program. Maximum contaminant levels (MCLs) and other drinking water standards are used =
only as references by the WSSRAP. The affected groundwater .does. not represent a puhhc .
drinking water supply as defined in 40 CFR, Part 141, Subpart A - General.

Grouandwater is also momtﬂrad under the requirements of Depart:ﬂent of Energy
Order 5400.5, Radiatidn Protection of the Public and the Environment, which designates derived
concentration guidelines (DCGs) for ingestion of water eguivalent to 100 mrem (1 0 -mSv)
effective dose equivalent, based on th&mﬂsumptmn of 730 liters/year (193 galﬁ’yaar} {Table 8-2).
As specified in Department of Energ},r Order 5400.5, liquid effluent from U.S. Department of

- Energy (DOE) activities may not cause private or public drinking waters to exceed the

radiological limit of an effective dose equivalent greater than 4 mrem {l} D4 mSvf:,rea.r] per },rear
or 4% of the DCG :

Gmundwater monitoring at the- WSSRAP is a key mmmnent of the gmundwater
protection program. In addition to monitoring, the program integrates site-wide practices and
policies in the interest of groundwater protection as specified by pmpusad Federul Coda .
10 CFR 834 which is expected to be ﬂnacmd durmg 1997,

Upgmdi&ntudowngradient water quality comparisons are ot practical for the chemical
plant site because it sits atop a local groundwater high and straddles the regional groundwater
divide (Ref. 37). Background values for uranium, nitrate, and sulfate were developed by the |
U.S. Gmlogma] Surw:y {USGS) for the shallow aqulfer (Ref 3‘?] and are used in lien of thase '
cmupanaons
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- EPA EPA Drinking Water Standards for Radioruclides.
MONE - Missouri Department of Natural Rescurces
MDWS Missour! Drinking Water Standard.

/23497
TABLE 8-1 Refarenced Federal and State Water Standards
- REFERENCE REFERENCE
PARAMETER LEVEL STANDARD PARAMETER LEVEL | STANDARD
Radio- . | Uranium 20 ugih EPA R | 300ugn | MDWS
chemical | totat®® {13.6 pCia) - -
Grass o 15, pCiA * MDWS Po'™ [ 1549 | MDNR
-Iadiuai'lad]h : : o o
Ra-2265 | 5 pcia - MDWS Ma® 1 50 g MDWS
An-222%% | . 300pCin | = EPA Hg'® | 20wgd | MDWsS
- - Metals -
Misc. 2 4-DNT 0.11 pgA. MDNR ; © N 100 wgh . MDOWS
TogHl 500 mgA MDWS selst 1. 50 men MEOWS.
Metais’ bt 6.0 yaft MOWS. Agld | 100 pgn MDWS
Aslel 50 pgil - MDWS czn® | pomgn | mMDws
Bal® 2 mg MOWS ' .
Bel 4.0 gl . MDWS or' | zBOmat | . MDWS |
Ca 5 mows L [ PR | 20mgr | MDWS
crie 100 g Mows | AT | oyt | 10mgh | MDWS
Cutd 1.0mgd’ MDWS 80,1 | 280mgn | - MDWS
(al Proposed, ] _ . .
i) Standard for combined Ra-228and Ra-228.
1] Primary maximum contaminant lavel,
d) Secondary maximum contaminant level.
(g} Water Quality Standard for Groundwater.

136
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TABLE 82 Derived Concentration Guidelines fn'r Discharge Waters -

PARAMETER | _ DERIVED CONCENTRATION GUIDELINE
' Natur:al Uranium ' 800 pCiA
Ra-226 . | o - 104 pCilt.
Ra-228. - " 100 pGif
Th2se 300 pCif
Th-232 . 50 pCifl

Nate: 1 pCifl = 0.037 Ba/l.

. 8.4  Weldon Spring Chemical Plant
8.4.1 Hydrogeologic Description

o The Weldon Spring Chemical Plant is located in a transitional area between the Dissected
_Till Plains of the central lowlands province to the north and the Salem Platean of the Ozark
'P]amaus physmgraphlc pmvmce 0 the south. :

The chemical plant is located on a grmmdwater divide frerm which groundwmr flows

- - north toward Dardenne Creek and then ultimately io the M;ssasmppl River, or south to the

‘Missouri River. Regional groundwater flow for St. Chatles County is towards the éast.
" Localized flow is controlled largely by topographic highs and streams and drainages .
Groundwater movement is gene.m]ly by diffuse ﬂaw with localized zones of discrete fracture-
controlled flow.

_ The chemical plant and rafﬁnata pit arca Hthologies onmlst nf two major geologic units;’

unconsolidated surficial materia) and carbonate bedrock.. The unconsolidated surficial magerials
are clay-rich, mostly glaciatly derived units, which are generatly unsaturated. ‘Thicknesses range
ﬁnmﬁlmtoliBm{!ﬂﬁtuSﬂﬁ}(Ref 3). '

Potential gmundwater impacts are asmsed by monitoring - -grovndwater from the
monitoring well network at the site.. The aquifer of concern beneath the chemicat plant, raffinate
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| pits, and wcuuty pmpe:me-.s 1s the sha]luw hedmck aquﬁr mmpq'lsad nf hﬁss:smppmn—age

E Burlington-Keokuk Limestone {the uppennost bedrock unit) and the Fern Glen Limestone. The
* Burlington-Keokuk Limestone is composed of two different Lithologic zones, a shallow weathered
zone underlain by an unweathered zone. The weathered portion of this formation is highly
fractured and exhibits solution véids and énlarged fractures. These features may also be found
on a limited scale in the unweathered zone. The unweathered portion of the Burlington-Keokuk -
Limestone is thinly to massively bedded. Fracture densities are significantly less in the
unweathered zone than in the weathered zone. Localized aquifer properties are controlled by
fracture spacing, solution. voids, and preglacial weathmng including structural troughs along
the bedmck—uncunsuhdatad material mterface '

All monitoring wells are cmnplhted in the Burlington-Keokuk Limestone. OF the 64
~ monitoring wells, 18 are completed (screened) in the unweathered zotte. The wells in the
unweathered zone of the Burlington-Keokuk Limestone are used to assess the vertical migration
of contaminants. The remainder of the-wells are open 1o the weathered unit of the bedrock
where groundwater has the greatest potential for contaminant impact. - Where possible,
monitoring wells within the boundaries of the chemical plant are located close to potential

contaminant sources to assess migration into the groundwater system. Additional wells are -

1dcated outside the chemical plasi bnundary to detect and evaluate pntentml off-site migration.
of conmmmants (Flgure 8-2).

Springs, a common feature in carbonate terrains, are present in the vicinity of the Wﬁldon
Spring site. - Four springs are known to have been historically influenced by chemical plant
- discharge water potentially containing oné or more of the contaminants of concem (Figure 8-3),
Currently, Burgermeister Spring (SP-6301 on Figure B*.?rjl is mﬁmtored to determme mntammant :
off-site migration potanua] via spring transport. : -

The presence of elevated tota.l uraniom and nitrate. 1eveis at Burgmmemte:r Spring, which
is located 1.9 kamn (1. zml}mrthufmam mdmmasthatd:screteﬂowpathsmpmentmthe :
vicinity of the site. :
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-8.4.2 Momtnnng Program

8.4.2.1 Purpose. The 1996 gmundwater mnmwnng pmgmm at. the chemical
plant and mffinate pits focused ‘on ‘monjtoring comtaminants and establishing baseline
" characterization of gmundwatei*.' ~Total uranium, nitroaromatic compounds, sulfate, volatile
organic compounds, and nitrate were monitored annually at selected locations. Total uranivem
in groundwater was analyzed under the environmental mﬂmtnrmg program af the chemical plant
* 1o monitor potential groundwater wraninm plume migration- and to further establish baseline
" nranium concentrations prior to source removal during remedial action. Due to the heterogeneity
of uranivm distribution in soils across the site, all acnve Iocations in the chemical pl;ant'
_ gmundwater monitorng network were analyze:i for total uranium. )

" Groundwater ‘in the vi{:inity nf the raffinate pits is iﬁipacted with elevated nitrate
~concentrations. The pits contain ore-refining impurities from urattium ore concentrates that were
digested with nitric acid. The accumulation of aqueous phase waste (chiefly rainwater in contact
with the raffinate} creates groundwater hydrostatic mouriding beneath the pits, amd nitrate-rich
water impacts very localized portions of the bedrock aquifer in the raffinate pits vicinity. Some
. of the wastes generated and disposed of as raffinate contained isotopes of thorium and radiam. . .
Therefare, groundwater samples from selected locations near the raffinate pits were analyzed for
_mtrate thorium and radium isotopes, and total uramum

Prior 0 mnsm’wtion-qf the chernical plant, the site was part of a Department of Army .
Ordnance Works complex developed fpr'. the production of the nitroaromatic compounds
- trinitrotoluene (TNT) and dinitrotoluene (DN'T) for explosives. One of the first nitroaromatic
production lines was located within what is now the chemical plant area perimeter.  Wastes |
‘generated from the initial operation of these early production lines were disposed of in open -
carthen pits which refeased contaminated ‘seepage to groundwatér. Wastewater containing
__nitroaromatic compounds was transported through wooden pipe networks, Discrete locations -
- at the chemical plant are known (from previous sampling) to be impacted with nitroaromatics. -
Those locations, which were pmrmusly determined to have detectable conceftrations of
nitroaromatics in groundwater, were samphd and analyzed for these cmnpuunds in 1996

Groundwater moves by hnth d}fﬁlse and discrete. ﬂow mmpnmmts under the channca]

plant. In order to monitor the discrete flow component, Burgermeister Spnng_was mnmtomd -
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- during 1996 for total uranium, nitroaromatic. compounds, nit'ratt_;., sulfate, and geuchemibal

parameters. The spring was sampled.during’ high- and. base:flow conditions to monitoy the

- potential 1mpact5 o thﬁ spring mcharg& from surface water runoff in the wcmﬂ},r of the chemical
‘plant, '

8422 Scope. Ail mnmtﬂnng we]]s (excqat those mmpietad in the unwaatherad '
zone) were sampled annually and analyzed. for fotal vranium. Monitoring wells around the
_-raffinate pits and chemical plant buildings were also ana]yzm_:l annually for Ra-226, Ra-228, -
Th-228, Th-230, Th-232, and nitrate. Nitroaromatics were analyzed in groundwater from -
locations that have historically shown detectahle concentrations.of these compounds. A summary '
of monitoring locations and ana}}rtes may be fouud in the 1996 Environmental Monitoring Pf.tm
[EM:P} (Ref, 42). o

_'The EMP includes provisions for initiation of specizl environmental studigs if evidence
or mn:tﬂmns arise that warrant investigation beyond the scope of the EMP sampling schedu]ﬂ '
" A special, or unscheduled, groundwater sampling event was initiated- in April 1996 in response

* te discovery and disturbance of submierged, discarded drums during dewatering of: Raffinate -
. Pit4. Further, volatile compounds were detected in aif headspace of the raw sludge tank. that
was being used to contain sludge dredged from Raffinate Pit 3 for chemical stabilization' and
- solidification (CSS) pilot study purposes. Due to the presence of the drums and volatile
* compounids detected during stadge dredging, 4 groundwater vﬂlatﬂe ﬂrgamc compounds (VOCs)
investigation was unple:manted durmg 1996 : :

: " Burgermeister Spring (SP*EEBI} was monitored quamarly fur metals, mtl'ate sulfate,
VOCs and geochemical constitients.” The spring was monitored at low flow to measuré the .

groundwater component of spring discharge. It was sampled'twice at high flow for uranium, '

: -_nitrate, and sulfate to evaluate the differences between low flow and ingh flow. To monitor the
spring, samples were collected twice at low flow becanse the greundwatar cumpomnt of the
spring flow was more mgniﬁeant at low ﬂow than at high flow. '

8.4.3. Chennca] Plant and Rai’ﬁnate Pit Mumtonng Results

8.4.3.1 Groundwater Munitoring Wells. In 1996, the measured mncentratmus
for uraniumy, nifrate, sulfate, and nitroaromatic compounds generally remained within hlstcncal
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sanges at all monitoring wells and springs-in the chemical plant area. Although new highs and
lows were measured at some locations, these values generally differed from the mean by less -
than two standard deviations. The groundwater data, particularly from locations where new high

. values were reponted, will continue to be carefully reviewed to determine if remedial actions at .
the WSSRAP are affecting gmundwatcr qua.hty Volatile m‘gamc compounds were detected

during 1996 in groundwater in the vmuuty of the raffinate pits. Thc source of these compounds

I8 bemg investigated.

Data fm’ all parameters analtyzed during the 1996 Iﬁﬂnitﬂﬁng period are presented in the
Quarterly Environmental Data Summiries. The monitoring data for contaminants of concern
(uranium, radiological parameters, nitrate, sulfate, and and -nitroaromatics) are summarized and
compared with background levels-and water quality standards in the following paragraphs. Datd .
values are presented as reported by the analytical laboratories. Comparisons to drinking water
standards are not intended to imply that groundwater from WSSRAP mmutonng wells must be
in compliance with drinking water standm:ls

_&;diachcmical Parameters. Tutal_ uraniom, which is measured at all monitoring wells,
continues (o impact groundwater near the raffimate pits. In 1996, groundwater from 12
monitoring well locations exceeded the average background level of 2.9.pCi/l (0.11 Ba/l) as
calculated by the USGS (Ref. 37), These values can be found in Table 8-3. Of these, only two

" locations exceeded or equaled the proposed MCL of 20 -pgﬂ (13.6 pCi/l). A new ligh for -

uranium was recorded during 1996 at MW-3023 (12,9 pCi/l). The MW-2017 uranium values,
which had steadily increased during the previous 3 years, show a decrease for 1996, In 1995,

" uraninm values in a newly installed well (MW-4024) indicated that the uranium plume extends

farther east off site than previously identified. Uranium levels at this location (southeast of the
site entrance across State Route 94)-in 1996 are s:gmﬂcamly lawar (8.6 pCi/l in 1996 compared
to 60.3 pCi/l in 1995] than prevmusly r&pmted -
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TABLE 8-3 Annusi Avaragas for Total Uranium IpClm ‘Above E-ackgmund at the
Weldon Epring Cheminal Plant

| Averaee | - AVERAGE. | averacEe
LOCATION {pCift} LOGATION (CiM . 1 LOCATION pCil)
MW-2017 13.4 ‘Mw-2032 | 500 | -Mw-a021. 3.22
MW-3003 169 . | mw-3023 129 .1 MW-4010 | 4.30
MW-4005 5,83 Mw-2024 | . 3.1 Mw-2022 | 381
MW-4020 139 | mwaois | . 2.0 Mw-3024 8.67
Mote 1: .. ' Background uranium concentrations equals 2.9 pCifl. - |

Mote 2: 1 pCifl ='0.027 Ba/l.

“The other radmlogmal parameters (Ra-226, Ra 228, isptopic thorinm, gruss alpha and
gmss beta) that are measured annually.in the raffinate pit wells (MW-3000 series and MW-2044)
were below the MCL values, Thes-e annnal avemges can be found in Tahle 8-4,

Table 8-4 . Annual Averagas fnr Hadmlngmal lsntupe {pCiAy at the Waldon Spring
Chemical Plant

: S - co . GROSS | GROSS
RA-228 RA-228 TH-230 | TH-232 | ALPHA | BETA
LOCATION |  (pCi) (pCI nCiMm oCkm | ipCiat | (pCim .
MW-2035 028 | 0an 010 | <000 | NA | nNA
MW-2036 053 [ 0.18) 0.08) <012’ Na | wnA
MW-2037 <0.27 06n | <0az | os NA NA
MW-2038 038 | . 167 <013 | 001 NA NA
MW-2039 (0.15) ©45) | <011 | <008 | NA NA
Mw2040 | 075 | <063 | 003 | woo | Na | Na
 MW-2041 0.53 10.20) - <10 | won. ] Na NA
MW-2042 0.34 O {0.44) <041 .| <008 | NA | . NA
MW-2043 | (0.3 0.82) <0.14 | {002 NA | NA
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Tahla B 4 Annual Averages for Radiclogical Isntupa Ipﬂlﬂl at the Weldon Spnng
' Chemical Flant {Contlnued}

oo | -  GROSS | GROSS
.| ma226 | Ra228 | TH-230 | TH-232 [ AWPHA | BETA
LOCATION wCiAl | (pCim eCim -1 fpcim | oim | twem
MW-2044 | 030 |  (0.385) {0.09) 0.08. | 2.2 3.7)
MW-3003 01z | (0.08 0.19 (002 | 239 | 278
MW-3018 0.96 . 1.78 0.19 <010 | .84 4.45
 MW-3023 002 | <080 0.16 won | ess | 852
Mw-3024 - [ o030 |  (0.44 146 | 140 | oo | 220
MW-3025 0408 | <0.73 NA NA {0.49} 14.5
MW-3028 | 048 2.33 0.21 ' {0.05) 4.39 28.1
Mw3027 | 036 | 0300 | 026 | ©200 | 700 | 686 |
Note 1: | Aua.rage; in parantheéas are estimates below Gl_samifiéatiun"!imits.
NA& Not Anpalyzed. ' :

Nitrate and Sulfate. In 1996, nitrate and sulfate were m&asured at 20 monitoring wells

in the chemical plant arca that previously exceeded the reference levels; Nltratc levels exceedsd

the calculated background value (1.6 mg/I) at i8 locations. The drinking water- seandard
(10 mg/l) was.exceeded at 15 of those locations (Table 8-5). Average sulfate levels exceeded -
- I:}ackgmund (32 mg/T) at 13 locations; one of these (MW-2017) was above the sec:m:dary water
quaht}.r standard (250 mg/l) (Table 8-6), .

-~ Trend analysls, whmh was cnnducmd using 1994 to. 1995 data {Section 8 3.4) for the_
previous annual Site Environmental Report (Ref. 15), detected no upward nifrate trends. The -
1996 nitrate data indicate no increases in nitrate levels for all monitored locations with the
exceptions of MW-2001 and MW-2005, which increased in nitrate from 46 mg/l to.58 mg/l, and
from 63 mg/l to 76 mgfl, respectively. These locations, which did not show upward trends in

the previously reported trend analysis, will be ana]yzed ﬁlrtim-r if 1997 dﬁta dicates increasing
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TABLE 8-5 Annual for Nttrate imgfli Levels Above Backgmund at the Weldun Eprmg.
Chemical Plant

LOCATION | AVERAGE | LOCATION | AVERAGE | LOCATION .| AVERAGE
MW-2001 * 58.0 Mw-2002¢ | 104 Mw-2003* | . 309
MW.2005° 76.0 MW-2036 2.83 - MW-2037 | . 199
MW-2038°* 619 | Mw-2039° 36.1 MW-2040° 72
MW-2041% 178 MW-2042 495 - - MW-2043 6.06
MW-3003+ 389 MW-3023° 208 MW-3024° 350
MW-3026* . 221" . | Mw:3027+ 61.8 - MW-3011" 176

" .Excaasdad the nitrate drinking water quality standard .uf 10 mgi '-qt least rc:_-n:_:.«é dl._lri_ng ]BBE.

TABLE 8-6 Annual Averages for Sulfate {mg/l) Above Eackground at thﬂ Waldnn
. Spnng Chemical Plant '

LOCATION | AVERAGE .| LOCATION | AVERAGE | LOCATION .| AVERAGE
MW-2002 $20 MW-2003 100 MW-2008 | 9.2
MW-2012° . 5B.0 MW-2014 38.0 MW-2010 410 -
Mw-2017° | - 820 MW-2037 121 MW-2038 107

MW-2039 42.2 - MW-2041 377 MW-2042 335 -
MW-4011 .- 88577 '

Haote ¥ Background sulfate cuncantranun erquals 32 mu.ﬂ

¥ ‘Exceeded the sulfate secondary drlnklng water gualiy standard of 250 mgﬂ at least once

during 1985,

cuncentratmns Addmnnal grmuldwater trendlng will be performed as analytical results hecume '

available. The groundwater results are noi trended annually for the chemical plant becanse, af

moss mumtonng locations, sampling frequenqr has been. dacreased (annual) 10 a level that cannot
 justify frequent tmndmg :

Sulfate analyﬁcal_multé'shnw no sigeificant (>5%) increases at any of the monitored
- locations quring: 1996, with the exception of MW-2037 and MW-2040, which increased 8.5%

DOE/ORI21548-676, Rev. 0 _ - 146




WELDON SPRING $iTE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1936 - S T2sie7

and 33%, respectively. These monitoring wells are located in ﬂm southern one-third of the site.
The increases are not believed to be related to any site npemtmns, ‘but the Tocations will be -
careﬁllly monitored to identify any increasing trends. :

HAM&MEM N!trmmmm.lc compaunds which are not naturally occurring | .
cﬂmpmlnds were detected in 25 mﬂmtumlg wells (Table 8-7). New highs were recorded at

MW-2043 for 2,4-DNT and at MW-4015, MW-2037, and MW- 2038 for 1,3,5- tnnitmbelxzene
(TNB), The highs at MW-2043, MW-2037, and MW-2038 were within the normal mnge of
~ variation for these locations; however, the increases at MW-4015 were. mgmﬁcant Levels rose
- from an average of 1.7 pg/l in 1995 t0 5.4 ug/l in 1996, - The drinking water standard for
2,4-DNT of 0.11 gg/l was equalled or exceeded in 10 Iocations at the chemical plant (see -
_ Table 8-7), all of which are in the northern one-third of the site or along the western pesimeter.
There is no primary standard for 1,3,5-TNB. Elevated nitroaromatics in groundwater underlying
the northern portion of the site are iimst likely attributable to a wastewater impoundment which
.. was Jocated along the northern site perimeter during the earty active production of TNT and

- DNT during the 1940°s,

TABLE 8-7 Annual 1998 A-;raragas for Monitoring Locations with at Least One
Datactable Concentration of Nitroaromatic Cnmpaunds lgdl} at the
Waldnn Spnng Chemncar Plant :

| ocamion | 1%35__ 1,3DNE | 246TNT | 24DNT | 26DNT | NB

 Mw-2001 | 055 | <0.080 | <0.030 | 0002 | 0048 | <0.040
Mw-2002 | <0030 | <0090 | <0030 | o040 | 0240 | <0030
MW-2003 | <0.030 | <0.080 | <0036 |. 0085 | 0450 | <0.030"
MW-2005 | <0.030 | <0.090 | <0030 | 0038 | o070 | <0040
. MW-2006 6.3 <0.090 <0.030 0.097 }.’20 1 0050
MW-2010 0.18 <0.080 0.19 0008 | . 05t [ <0.040
MW-2012 170 | <0.080 .1 044 0.085° 6.30 <0.040
MW-2013 61 | <ooso | o072 | o037 | 210 <0.040
Mw-2014 | 45 <0.090 | <0030 | 0150 | 086 <0.040
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TABLE B-7 ﬂ;nnual 1996 Averages for Monitoring Locations with at Least One

Deatectable Concentration of Nitrosromatic Cnmpnunds Lug;‘ﬂ at the
Waldcn Sprmg Chemical Plant 1Cnntrnuad}

-

LOCATION 1%':'- 1,3-ON8 | 2,4,6-TNT | 2,4DNT | 26DNT NE
MW-2032 380 | <0018 | 740 011 | 280 |- <0.040
MW-2033 380 | <0080 |  1.30 0.45 1.50 " <0.040
”Mw-zns?' 0.21 . <0.080 | <0.030 0.49 - 0.000 | <0.080°
 Mw2038 | 027 <0000 | <0.030 1.40 145 0.035
MW-2043 | <0.030 | <0.080 | <0.030 0.08 <0.010 | <0.030.
Mw.3003 | <0030 | <0080 | <cozo | oa1 0.26° | <0,040
MW.3023 | <0.030 | <0.080 <0.060 5,10 490 <0.080
MW-3024 | <0.030 | . <0.080 <0030 | 014 0,49 - <0.040
MwW-3025 | <0.030-| <0080 | <0.030 0.089 0.32 «0.040 °
MW-3026 | 0.058 <0.090 | <0.030 | - 0.036 0.018 | <0.040
MW-3027 | 0.059 <0080 | <0.030 0.0¢0. | 0026 | <0040
MW-2001 | 0.0 <0.090 1.60 0.43 2,50 © <0.06
MW-1002 | <0030 | <0.080 0,40 0.042 . 0.16- <0.040
MW-4006 17 <0.000 .| <0030 | 0.8 2.30 <0.040
MW-4011 | «0.030 | <0.080 | <0.030 <0.030 0.034 20.040 -
| MW-4015 540 | <0.080 | .<0.030 0.078 0.87 <0,030

The trend analysis (Section 8.3.4) performed during the previous year using 1994-1995
data indicated that there were no upward or downward trends at any monitoring locations, and
" with the exception of MW-4015, the analytical results remained within normal ranges. -
Therefore, trend analysis was not performed using 1996 data. If the 1,3,5-TNB concentrations
at MW-4015 remain elevated during 1997, this location will be analyzed for trend significance. -
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Volatile Organic Compounds. “The VOC groundwater investigation was initiated when

dewatering activities in Raffinate Pit 4 exposed approximately 2,000 previously-submerged |

diums of waste. Whether the wastes from-the drums impacted groundwater remains uncertain,
The uncertainty is due to the smali quanuty of gmun&water data from mumlm'mg wells in the
* vicinity of Raffinate Pits 3 and 4.

. Database searches were conducted for 13 monitoring wells nearest the pits to evaluate - -
‘analytical results for polychlorinatéd biphenyls (PCBs) and pesticides, volatile and semi-volatile
coinpounds, and any petroleum product compounds. Seltection of these analytes was based upon
contents of raffinate pit.drums. OF these 13 selected monitoring liscations,; seven had previously
been analyzed for at least. one of the above-listed compounds. Detectable contaminants were
previously reported at four of those seven locations., These are MW-2003 (PCB and pesticide
and volatile and semi-volatile) MW-4(01 (PCB and pesticide and. volatile and semi-volatile), -
. MW-4002 (PCB and pesticide}, and MW-4006 (PCB and pesticide and volatile and semi-

. vyolatile). . These historical data are from samples collected in 1987-1988, and appear to be of .
.questionable quality because each of the positive detections was reported exactly at the detection, -
limit or slightly below MDL. In addition, data from this era were not subject to validation. _

‘A VOC detection during operation of the CSS pilot plant in 1995 also prompted the VOC
- groundwater investigation. Hexatie was detected in vapor headspace in the taw sludge sample
hopper which contained shidge dredged from Raffinate Pit 3. Hexane, a. priority polintant
solvent used for wranium puﬁt'i{:atiﬂn extraction, is most likely physically isolated from
- volatilization .and biclogical dﬁgmdauan in free-product pockets or mlerstmally within the
'siudges then released upon disturbance of the sludges during dredging. Hexane was screened

~oin gmumlwater samples collected from two locations in the Raffinate Pit 3 vicinity, MW-2038 -

and MW-3025. These locations are routmaly sampled for the EMP, but VOCs are not included
" in the analyses fﬂrMpumuses Thescmmngwas intended to provide documentation that -
‘the potential source of hexane has not entered the uppermost groundwater system. Hexane was
not detected in either sample, but trichloroethane (TCE) was detected at both locations (766 ug/l
at MW-2038 and 11.0 pg/l &t MW- BEES}anddlclﬂumethene(DCE} wasdetectedmunesample

(22.7 pg/l at MW-2038). '

_ To determine the extents of VOC gmundwatar lmpact saveml sampling evmts mﬂludmg'
" one site-wide sampling, wene conducted dun.ng 1996. At some locations additional inalytes '
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inchaded PCB!pestlmdes volatiles/semi- volm]es, and tmal petrolenm hydrocarbon.s The analy{e :
selections were based upoa previous groundwater ana]:fuca] results and the drum waste mventory -
deseriptions. This expanded investigation was implemented in .lume 1996 ' '

Analytical results.confirmed the presence of TCE a# both previously sampled locations
along the south and east sides of the Raffinate Pits 3 and 4 vicinity (TCE 9000 g/l at MW-2038
and 15 pg/l at MW-3025), and the presence of DCE at MW-2038 (340 pg/l) at additional
iocations near the raffinate pits. ‘No PCBs or petroleum hydrocarbons were detected. The
. - investigation was focused on VOCs fn]lowmg the Juae 1996 s.amphn;g and is summanz.ed inthe

following.

VOCs were detected at seven locations in groundwater at the chemical plant during 1996.
The chiorinated solvent compounds TCE and 1,2-DCE, which do not naturally eccur, were
- reported above detection limits as primarily TCE east and south -of Raffinate Pits 3 and 4
(MW-2037, MW-2038, MW-3024, and MW-3025); and DCE south of the former Frog Pond
location (MW-2013). VOCs below quantification Limits. weré reported at two monitoring
locations, MW-2032 (west-northwest of Frog Pond) and MW-4001 (west of Raffinate Pit 4).
Table 8-8 summarizes &ﬂaljiﬂi‘.‘ﬂl results for samples collected for VOC analysm. at the chemical
plant dunng 1996. :

'.I'AB_L'E'B—B. 'Summary of TCE and DCE Groundwater Detections in 1996

LOCATION | APR. 96 ° | JUN.96 SEP.96° | -OCT-NOV.96 | DEC.96
mw—szﬂ'rze NS o NE l!:.i}} : {é.nm : : NS
. bCE | ns. | ns I N T B NS
Mw-2023TcE [ NS - [ NS ND ~ INS . NS
DCE | NS | N8 | 3.8 - NS _ NS
MW-2037TCE | NS. NS 570 & 810 [ 1100 1100
' DCE - % jeo ND
| MW-2038TCE | 766 . . 8000 573 & 105¢ | 1000,8908810 | 860
el 227 | 390 142126 |[@@am . |np
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_TABLE 8-8 Summary of TCE and DCE Groundwater Detections in 1896 {Continvued) '

LOCATION | APR.96 ~ | JuN.36 SEP98 | OCT-NOV.96 | DEC. 96
MW-3024TCE | NS NS ~ |ses . Ins - w0
. DCE L 0on - ND
MW-3025TCE | 11.0 t1s0 . Ins . |29 |27

pce|wnp. ND: . ND ND
MW-4001TCE | NS NS - es o ns @)
DCE . |no e

ND Results were belnw quantlfmanun Il.mlts
JNS Mot -sampled.

(1 ‘Estimated valug below quanttflcatian fimits.,
Mote: -Vlues reported in ug/fl

_ The source of the VOCs remained unknown as the. investigation continyed throughout
11996, -1t is suspected that the sonrce of the TCE and DCE is from 208 liter (53-gallor) drums

discarded along the southeast shore of Raffinate Pit 4, and/or that these solvent components are |

trapped in pockets of sludge which isolates the VOUCs from volatilization or microbial

degradation. - Due to the Limited areal extent of groundwater impact, it is possible that the VOC

introduction to groundwater is a recent event which may be a response to remedial action in

" Raffinate Pit 4 or studge dredgmg in Rafﬁuate Pit 3. The mvesugauﬂn i§ expected to continue
 throughout 1997. '

. Groundwater Qverview. With few &xwptions,' comaminant levels remained within
historical ranges at the moniforing wells sampled under the environmental monitoring program.
Because contaminant levels have displayed only minor variability over the historical monitoring
period, trend analysis is not conducted anmually for the chemical plant moditoring wells,
Uranium, sulfate, and nitrate contamination continue o be concentratod in the area surrounding
the raffinate pits with a small area of elevated uranium and sulfate located near the eastern
boundary of the site. Pockets of nitroaromatic contaminated groundwater continue to be present
_ mthe vicinity of Frog Pond, al:ungthenunhempenmeterofthe site, near Raffinate Pit 4, and -
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- west nf the raffinate pits on the Weldon Spring Ordnance Works property. Thee source of \F'DC '
 contamination south and east of Rafﬁnate Pit 3 remains under mvesugmian '

8.4.3.2 Spnngs Burgermeister Spring was the: unl:,r location (SP{?-DI} mumtnrad .
for the 1996 environmental monitoring program. This location. is a perennial spring and is a
locahzed emergence of groundwater impacted by & recognizable contribution nf' contaminants
from the themical plant throughout the year, with the highest concentrations of COntamMinants -
OCCUITing i:lurmg base flow stages. Dunng high flow conditions, surface water recharge a]nng_
. the path of the subsurface flow mixes with contaminated flow from the site, and ‘the
- concentrations are effectively lowemd _The spring was monitored durlng bath i:ugh and base
stages during 1996.

. Urasium, nitrate, and nitroaromatics were within expected. (historical} ranges duiring -
1996. The mean concentrations for nitrate and sulfate during base flow are 16.5 mg/1 and 45.6. -
mg/l, respectively. These concentrations for high stage flow are 1.2 mg/l and 30.0 mg/l,.
-respectively. These results indicate that groundwater is a more significant contributor to the
spring discharge during base flow. The concentrations for these parameters are Jower during.

high flow due to surface water contribution. Base flow concentrations for nitrate ranged between .

4.54 mgf’l and 36 mg/l. Base flow sulfate ranged between 33.6 mg/l and 55 mg/l fm‘ 1996.

Ura.‘mum mnﬂenttauons analyzed in samples from the spring were betweerl #:5 pCifl
.(ﬂ 24 qul} and 122 pCi/i (4.51 By/l), with a mean valus of 81.23 pCl.-’l (3.01 Bg/l). These
va]ues are wlthm the historical range for uranium.

Nitroaromatics were analyzed in samples from base stage flow only, The concentrations
of detegted nitroaromatic compounds are within historical ranges. These ‘compounds include -
2,4,6-Trinitrotolnene  (0.04 ug/l}, 2,4-Dinitrotoluene (l‘.] 05 pgf 1) and 2 &Dmmmluene
(0.12 .ugfl) : '

: VOCs were mumtomdatthe spring dunngthelaﬂerha]fuf 1996 to assess the potentlal‘ h
for off-sﬂs migration of TCE that was detected mgrmmdwmerin the wcmny of the raffinate
pits. HuVDCsweredetecteddumgig‘?ﬁalﬂle@nﬂg _
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. Monitoring of Eui‘genneiﬁer Spring witl continue for the duration of the prl:gect to -
. determine whether remediation amﬂtms across the northern halff of the chemmal plant unpact
. 'the local gmundwater qualify.

~8.4.4 Chemical Plant Trend Analyses

- Statistical tests for time-dependent trends were previously performed-on historical and
1595 gmulidwaxer data representing select groundwater wells, The constituents and locations
" that were selected for trending included tota} uranium, nitroaromatic compounds, and nitrate- in
samples from the chemical plant wells. These previous trend analyses, which were reported in
the 1995 Annual Site Environmersal Repon (Ref, 15), were parfarmed individually for each
. mumtonng well and contaminant. The specific locations, parameters, and time periods selected
‘for trending analyses are presented in Tables 8-9 through 8-11. The selected locations,
parameters, and time periods were based on the historical site environmental remediation.
. - activities, historical groundwater mnmmnng data, and knowledge of the site processes. The
" number of observations and number of data reported as below the detection Limit for each data
sef are also shown in the summary tables, The trend methods and results are presented once
again in this 7996 Anrual Site Ehtimn_rr_;emd! Report, becanse 1996 groundwater monitoring data -
are being compared to those trends previously reported. A discussion of the resulis follows the
trend data presentation, Additional trend analyses, which incorporate the 1996 chémical plant
data, will be performed in subsequent anmual repotts when additiona'l data are a'vailabie. "

The computer program TREND, developed at Paeiﬁc Northwest Iaburatory was used .
to perform the formal gmundwamr trend testing. The trend method employed was the
nonparametric Mann-Kendall test. This program was selected because it can easily faclhlatﬁ
mlssmgdamandduesnntmquuethedatatomnformwapamGulardlstﬁbutmn The
nonparametnc method is valid for scenatios where there are a high number of nun-deted data
. points. Further discussion of this trend analysm is pmmd in the Site Environmental Reporr

- for 1995 (Ref. 15).

| ‘I'vend analyses are intended to statistically indicate the presence of an uﬁwan:l or
downward trend in contaminant concentration and should not be used as predicting ‘future -
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_ ccmccntratmﬂs ~The n'end*analyses shiould be used to identify site lucatmns whmh ma:-,r raqumt '
 close scrutiny during future monitoring. : . :

. Nitioaromatic Compounds

No upward trends at the chemical plant for nitroaromatic cdmpuuﬁds were suggested by
the trend analysis for 1994-1995 data. Locations for which upward trends were detected using
1991-1994 data (west of Ash Pond, south of Raffinate Pit 3, and along the northern perimeter
of the site) have stabilized. A summa:jr uf nitroaromatic trend analysis for the chemical plant '
s fﬂund in Table 8-9. :

. Groundivater uranium' analytical results were trended at locations representing all areas
of the chemical plaiit.. . No upward trends were d&tected ‘The uranium trend anaiysls is
. summarized in Tabie 8- lﬂ -

Nitrate

_ Nitrate concentrations wers trended at locations along site peritheters and in the
immediate vicinity of the raffinate pits. Locations that previously (1991-1994) showed upward -
trends have stabilized. These stabilized locations inciude the raffinate pit monitoring wells, No
' B dpwa_rd trénds_ were detected. The vitrate trend analyses are summarized in Table 8-11.

8.5 Welﬂph Spring Quarry -
_ 8.5.1 Hydrngenlngy _

The geology of the quarry area is separated into thiree units; upland overburden, Missouri-
River alluvium, and bedrock. The unconsolidated upland material overlying bedrock consists
of up to 9.2 m (30 ft) of silty clay soil and loess deposits and is not saturated (Ref. 2). Three
‘Ordovician-age formations comprise the bedrock at the quarry: The Kimmswick Limestone, the
limestone and shale of the Decorah Group, and the Plattin Limestoné. “The alluvium along the
Missouri: Rwer consists uf clajrs silts,. sands and gravels ahmre the hadmck The aﬂuvmm
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TABLE 8-8 Chemical Plant Groundwater Wellé Nitroaromatics Trend Analysis Summary

ND. OF NO, OF 85% UPPER AND LOWER
_OBSERVATIONS | NOM-DETECT TREND CONFIDENCE INTERVAL ON
N) DATA DIRECTION SLOPE (pflive| SLOPE (raivr).
_ | 1991- | 1984- | 1991- | 19ma | 1ge1. | 1984 | 1991, | 1884 o
WELL 10 LOCATION* comMpounNs.| 1992 | 1996 | 1994 | 1995 | 1994 | 1296 | 1944 | 1998 | 189t-1me4 | 1882-1395
Mw2001 | West of Ash Pond 2aonr | 1t | e 0 0 u | im | oe2 - 0.01,0.02 ~
. ' ' 2,6-DNT n | = 0 o 5 ial b - .0.01, 0.01 -
 Mwzeoz | West of Ash Pord 24087 |1 a -0 | o 5 w | 01 - | 000, co1. .
' 2,6.ONT 11 3 - 0 0 s W | oss - 0.06,0.13
MW2005 | North Dump Area 2,4DNT o "3 1 0 - {a) oot | - | 0ot oo B .
' ' 2,6.DNT 9 .3 $- 0 s w | o0t - | -v.08 004 -
MW2006 | Northweat of Frog Pond | 2,4-DNT 10 4 3 1 s s | ooz | 009 | 002007 | Ntcoamsl
2,6-DNT 10 4 o o s . s | 020 | o080 } -0.57,004 | ‘Ntoosmal
MW2010 f Wost of. Frog Pond 240NT- | 10 4 g o | s s | oer .| 001 | 000002 | Nioosmal
' ' 2,6-DNT 10 4 0 0 o6 | s | 01z | 029 | 0.21,.008 | N'tac smal
z,#,&‘ru‘r 10. a 1 0 B 5. | 001 | 003 -0oe 008 | Ntoo emalt
' -MW2012 | Seuthweat of Frog Pond i.¢nur 10 4 1 a 5 g 001 | 002 | 021,001 ] N top B:m-aI!
' - 286DNT . F 10 | 4 1] e o | s | o010} 088 | 148 006 | Mtcosman
245THT | 10 a 1 o | B s | eos | 007 | ‘0.20, 001 | & tooemm
MwW2013 | South of Frog Pord 24087 ] 10 4 o 0 B s | 004 | 008 | 0180606 |. Moo smal -
' 2,6-ONT 10 4. o { © b s | -s80 | .o50 | 8.5, -2.47 | N toa smat
. 2A4,6THT 10 4 4] o. - D k=] 027 | o2 J::.#?, .0.10 M too £matt
DOE/DORIZ1544-876, Rev. O 155
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TABLE 8-9 Chemical Plant Groundwater Wells Nitroaromatics Trend Analysis Surmmary (Continued)

No, OF ND. OF 86% UPPER AND LOWER
OBSERVATIONS | MOW.DETECT TREND : - CONEROENCE MTERVAL ON
N DATA DIREGTION SLOPE gyl ELOPE iyl
C CoT 1991- | 1934- | 1391- | 1994|1991 { 1984 | 1897. | 1954 .
WELL ID LOCATION® COMPOUND | 1234 | 1998 | 1934 | 1995 | 1838 | 1998 | 19sa | tas6 | 1ed1.1304 | tosa.1998
w2014 | Southesat of Frog Pond | 2,4 DNT 1 4 1 0 u. | s 00z | -0.03 007,002 | Mtoceman
N “2,6DNT 12 4 - o b S 018 | ooi | 027,007 | Htoo emal
Mw2030 | North Side of Cham 2,4-DNT 12 6 . 0 o s 5 002 [ w010 | 0.02.004 | Nwesman,
| Plant . : . : 0.0z
2,6-DNT 12 & o 0 s s -1.40 | -400 | 539,200 | Ntecoemsl,
"3.80
" Z2,4,6TNT 12 8 0 o U 5 436 | 1.00 2.75, 8.00 | N toosmal,
. , : : .64
MW2032 | MSAICMSA Arsa 2, 4DNT 10 2 Q o s w |} o.p2 - .03, 0.04 ~
2,6-DNT 10 3.4 © ¢ |.s w | 018 | - -0.60, 0.20 -
'2,4,6TNT 10 | s o o 5 @ | 0.98 - 0,42, 3.96 -
Mw2033 | Southeast Frog Pond 2,4-DNT 13 . 5 o 0 5 s 0o | 0.26 { 006001 | Ntooemal,
; o . : : : SR Y
2,6-DNT 13 5 o a’ o | s 285 | 240 | -a:78,-0.80 | M roo smat,
N : 2.50
2,46 TNT 13 5 0 "D 8. 5 -to0 | 035 | 072,030 .| N-too emal,
' ' |0z
DOE/OR/21548-676, Rav. 0 156
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“TABLE 8-9 Chemical Plant Groundwater Wells Nitroaromatics Trend Analysis Summary {Continued)

NO.OF NG. OF 95% UPPER AND LOWER
OBSERVATIONS |  NON-DETECT TREND CONFIDENCE INTERVAL ON
Ny DATA DIRECTION SLOPE ugAiyr) SLOPE (wgtiyr)
: _ 1991 | 1as4- | 1991 | 1884. | 1991. | 1884 | 1891 | tasa . -
WELL D LOCATION® COMPOUND | 1994 | foo5 | 1938 | 19a6 | 1994 | 1995 | 1ass | 1988 | 1811994 | 1904.1985
MW2037 | West TSA-South 2,4 DNT a E o o |"s | o i -w [ 000} 010005 | 018004
Raffinte Pit 4 . : -
" 2,6DNT ) g o o s 5 0.0z | 602 | 004,000 | .0.04 001
2,4,6-TNT a 3 14 L8 S (e} b1 - 0.00, 0.00 -
MW2038 [ Sauth Raffinats Fit 3 2,4-DNT 9 g 0 o s D 010 | 020 | o000 030 | 0.0, 0.08
' 2,6-DNT 9 3 ¢ 0 u b | oos | 004 | ocoo0e | 007 000
2,4,6TNT 3 g 9 9 e} fe} - - - -
MW3003 | North Raffinate Pit 4  2,4.DNF 3 3 o 1.0 s (a} b - -0:03, 0.02 .
' | 26087 | 3 s | o o s (&} b} - -0.04, 0.03 .
Mwm:-'_za North Raffinats Pit 4 2,4 ONT RE 5 0 o S s | 100§ 090 | 150,018 § N too smal
o ' 26DNT | .12 5 o D D s e4 {030 | -z10 082 § Ntcosman
MW3025 | Eset Raffinate Pit é__ 2,4-DNT 6 8 o o s | s 003 | 001 | Ntoosmai | -0.04,0.02
2,6.DNT - 5 8 o 0 5 "5 009 { 001 | Wioemal | 008 007
MW3027 | SW Rattinats Pit 4 2,4-DNT 5 g 0 o s | s 003 | 00t | Meosmar | 201,002,
' 2.8-DNT 5 [ o o s s 0.0z 0.62 | Nuwe smalF. .02, 0.0t
. DOE/ORIZ 1548676, flav. D 157
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TABLE 8-9 - Chemical Plant Groundwater Waells Nitroaromatics Trend .Anal'-,rsis Summary {Continued)

NO. OF NO. OF : 95% UPPER AND LOWER
DBSERVATIONS | MNON-DETECT TREND | cONPDEWCE MTERVAL O
_ NI DATA DIRECTION SLOPE (ppAiyr) BLOPE lpgfyr)
. ' . 1991- | 1ge4- [-1999- | 1994- | 1991. | 198a: | 1881- { voBd- : '
WELL ID . LOCATION® - coMPOUNE | o4 | 1mas | 1094 | 1996 | q9sa | 1o9s | 1gs4 ] 1986 | 19911383 | 1941996
 MWA001 | ‘Weet Parimeter, 2 4-DNT 12 -4 1 .1 o .o | s .83 | 004 | 289,134 | Hiooemal
: Raffinata Plt 4 ' : : ) . : :
2,6-ONT 13, 4 v 10 ot 8 | o073] 065 | 1.50,008 | Ntooemal
2,4,6-THT. 13 4 | oz -0 s s { oo7 | oto | 06002 | Nicomal,
MWa002 | Weet Perimeter, - | . 2.4-DNT 12 | a 5 2 s @ | ooo | -~ | -0.08 001 -
‘| Raffinate Fit & : :
2,6-DNT 12 4 1 | o s - s 001 | 0.66 | -0.28,0.18 | M tooamal .
_ 2.4,6.TNT 12 1 & | 1o 1 s | s g.13 | 088 | -0.17.080 | Nroosmall
MWA4006 | Woaat Parimeter, {  z4DNT 12 4 | 2 o §.8 | s | voa| ooz | -008.001 | Nicosmal-
f . 2,6-DNT 12 a | 1 | ot o 5. | 078 | 008 | -1.42,040 § Nioosmal
MW4011 | Wast Parimater Ash | 2,4-DNT a 3 | e 3 {o} W | - - SR |
e Pond : . ’ . N : R
2,6-DNT 9 3 g8 | o ey | e - - o L

. DDE/OR/21542-678, Rsv. 00 - i ; . 153
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TABLE 89 Chemical Plant Groundwater Wells Nitroaromatics Trend Analysis Summary (Continued)

" WO.OF . WO OF g ' . 95% UPPER AND LOWER

ORSERVATIONS | NOM-DETECT TREND . S CONFIDENCE INTERVAL ON
M) DATA. " DIREGTION SLOPE {pafti) SLOPE (potiw]
. - - 1591- | 1994. § 1391 | 1994 | 1991- | 1904. { 193¢ | 1994 -
WELL 5D LOCATION® | comPoUND | 1994 ] 1moi | 1994. | 1996 | 1984 | 1996 | 1404 | 1996 1991-1994 | 1994.1996
MW4013 | Merth-Northwast | z.aDNT 1m |-a | o | o s la} 0.0 - -8.01, 0.01 -
Parimnoter ' ' ’ : - . - e s
2,8-DNT " 3 o o s | ia | -0.25 - | 058 0.0 ~
2,4,5-TNT 1 a2 | o o | e - | ooe | - 001,000 .
MwWao14 | North Petimetar | zaowr | s '3 8 1 f e ] @ | ooe | - ©.00; 0.00 -
2,8-DNT : 3 ) 1 v {al 0.02 - | o.00 003
MW4015 | Morth-Mortheast " 2,4DNT 10 g o o | s s. | w001 | 004 0.09, 0.03 N too smel
- 'P_arirmtﬂr . ’
' 2,6-BNT 10 P 0 0 5 5 019 | 0.12.] 045 003 [ Ntooemal
MwW4023 | South-Southeast 2,408 | 8 2 e 10 | s w | 001 ~ | 002001 .
' 2,6-ONT 8 2 o o . s | ta | 001 - -0,02, -0.00 -
D Downwérd.
‘s . Stationary.
u Upward.
il Locatloh nntu‘mctadfortmnqu -
{&} Trand dirsctlon stationary; therefare, no slope to data. |
I} HNao dntnctable conaentrations reported for tima pariod: tharafore, no trending PBI'fﬂlde
o Al walh arz completed in tha weathered upper zote-of the Burlington-Keckuk limastione, with the axcaptlun nf W‘iﬂil

.o ) Ml.lwnﬂ in r.ornplatad in the unwaatheted rohe of the Buﬂlngtan—l(nokuk Iimatﬂna
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TABLE 8-10 Chemical Plant Groundwater Wells Total Uranium fren_d Anilysis Summary

NO. OF  mo.oF . 95% UPPER AND LOWER
OBSERVATIONS NOM-DETECT TREND - _ . CONFIDEMCE INTERVAL ON
m o . DATA DIRECTION SLOPE {pClAtyr) . BLOPE (pCitiy!
. ' qe81. | 1008 | 191 | 1ssa | sser | 1sma. | temr. | 1esa 1 E
WELL I LOCATION® - 1994 | 1995 | 1994 | 1995 | 1oma | 1a98 | 1sma | qa9s 1991-1984 18941995
nMwzoos | MNorth of Raffinate Pit 4. |0 11 2 o= Q u |- 1=l | a5 | - . 0.10,0.99 '
MW2004. - _ North Dump Aisa 9 - 0 s - 013 - 0.04,0.28 -
NW2015 | Cantor of Chemicel Plant. 9 1 3 1 0 s o | oar | - | ossoee |- -
MW2017 | East Side Chemioel Flant T ! o o y s 195 . | 1.00 0.50,3.36 | N too émal
MW2018 | South Side Chemicai Plant | 10 e 1 o u @ | os2 | - | opzoe B .
MW2030 | Narth Side Chamical Plant 14 s o o 5 ‘s | 180 | 088 .24, 3.20 N mo;mau,
arl.
Mw2032 | MSACMSA Area N ORE 3 1. o | s fa} 040 § - 1.49, 1.38 ~
MVW2033 S;uthanat Frog Pond . _. '14_ ‘1 s -2 B . 5 § | 010 032 -0.16,0.32 | Ntoo small,
. o _ . - S . . 0.68
MW2035 | South RaFinata Pits 1 & 2 9 g | a. | o ] s s | 022 | w65 | wos 162 | 07282
'MWS003 | Morth RaffinstePita | 14 | 7 .0 o D g 200 | 045 } 350,-0.18 5.24,6.28 |
MW3019 | Scuth of sl Raffinats Pita Loan PR B o S {a} o30 |~ | 241,04e 1 . |
Mw3023 | Nocth Reffinate Pit 4 | s 0 0 5 s .1 o2 | ces | oseess Nm:;:naﬂ,
- MW3026 { Eeat nafﬁnutu_ﬁta" o | 9 0. o 1is D o8 | 28 | M too small . | -1.25, -0.08
MW3027 | SouthwestRaffinaiePicd | 5 | 8 | . o 0 s | s 06 | 0.43 N.tooﬂ.mall_ | 3383, 002"

DOE/CR/2154B-678, Rev. 0 = . _ - AT
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TABLE 8-10 Chamical Plant Groundwater Wells Total Uranium Trend Analysis Sﬁmmarv {Continued)

NO., OF NO. OF : _ ' S 86% UPPER AND LOWER
OBBERVATIONS NON-DETECT TREND . . CONFIDENCE WNTERVAL ON
N} 1 DATA DRECTION S1.0PE [pClliyr} SLOPE {pCiflfyr)
- 1991.-{ tos4 § 1999. | 1984 | 1mwq- | 1982 | 1981, | 1384 o L
WELE ID ... LOCATION® 1994 | 1998 1994 1995 1994 | 1995 1984 | -1996 | 15911994 19941385
| MW4001 | West Perimator, Reffinate s | & 3 + | o s | s | o018 { 001 | -670,010 N too amall
Fit 4 . o : - _ _ o
Mwaooz | West Perimeter, Raffinata 3 a2 4 0 ) ta} 0.02 - 013,044 -
Fit 4 : . .o . . ]
MWADDS Southwest Parimstsr 9 4 1 . 0 . -3 5 -0.4% 004 ~1,08, 0.239 . N oo sl.:mﬂl
MWACT3 Mnni-mqnhum't Patimetes | 10 4 2 1 5 is) 0.1 - 0.24, 047 -
MWa015 | Nerth-Northoast Perimeter 10 4 3 1 5 (s 0.09 - 0.27,034 -
_KMW4016 | Eset-Northeast Porimetsr | 8 3 4 o 5 (sl 009 - 040,022 | -
MW4012 | South Parimatar 1 1o 4 o o s $. § 016 ) 12 | 688016 N too emall
© MWAD20 | Esst-Seatheast Perimater 14 8 o ) D 5 .20 § -1.49 -2.86, 0.00 12,09, 154
MW4021 - | Southiast Parimeter 12 4 o - o 5 5 085 | -1.38 | -2.35045 N too emell
'Mwmza Sauth-Boutheast Perimator | © 9 4 3 0 s s 065 | -0.85 | -0.16,050 | N ioo smal
] D Duwmwrd
5 Staticnary.
U - Upward.
{al Loaation not eslected for tranding.
h) Trand diraction stationety; therefors, no slope to data
(e o detesteble concantrations raportad For time perod; theratere, ra tranding par'fn:mad

._A.ll wella are complatad in the waathared upper zong of the Burtington-Keokuk Fmestens,

DOE/CH/21548-676, Rev.0 ~ - 161
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TABLE 8-11 Chemical Plant Groundwater Wells Niiratﬂ_Trénd Analysis Summary

NO.OF No.oF © | . _ 5% UPPER AMD LOWER
OBSERVATIONS | MON-DETECY | TREND. CONFIDENCE INTERVAL ON SLOPE
Ny DATA BIRECTION S1LOPE [pCifityr) ipCitiyr)
' ' ' ‘voa1- | 1904 | 1e91. | 19sa. | 1991 | 19es | 1s0f. | 1984 . _
WELLID |- LOCATION® 1994 | 1998 1 1994 | 1998 | 1934 | 1994 1954 199E 1881-1984 1994-1996
MW2001 | West of Ash Pond 12 3 o 0 u | s 5.62 975 || 3.78.877 N too amial
MW200Z | Wost of Aeh Pond 14 4 o 6. | s s 21,667 | 60.00 | 9670, 1206 | ' Nidosmal |}
MW2003 | North of Reffinste Pits | 14 4 o o s s 2357 | 8650 | -4.04, 11082 N too smal
MWZ005 - North Dump Aréa 10 a o o s- s 1650 | 1000 | 249,595 | Niepemen
MW2012 | Southwestof Frog Pond | - 8 3 o o . fal 0085 | - | 033012 .
MW2032 | MSA/CMSA Arss 11 a 0 o 5 fa) 5,283 - 23,83, 14,61 -
| MW2037 et T8ASouh Raffinate B 3 o o 5 .0 | -ss500 | -29.50 | -238.02, 3147 | -270.69,-5.81
t4 : . : _
MW2038 | South Raffinate Pit 3 9 | -a 0. o b s 1 .5t6.000 | 76.00 | -931.57,.872.84 | -140.19, 380.00
MW2038 | South Ratfinate Fits 1 & 2 9 2 0. 3 5 s { 12200 | 1250 | -40.04, 12.7% 25,49, 1.46°
. MW3003 | North Raffinats Pit 4 12 4 0 9. 5 5 4750 | 7180 | -8@.28, 7171 N.too smell
 MWa023 | North RetfinataPits | 14 4 o 0 D s .| 38000 | 2200 -57.40,-14.66 N tao smal
MW3025 | East Raftinate Pit 3 5 ‘B o o 5 5 30900 | -12.00 N too smak = | -209.83,118.22
MW3027 | Southwest Raffinata Fit 4 5_ 3 0 O 5 5 -19.000 3 h;imn amah -1_5.40', 3.:.'.5 .
MW4001 | West Parimeter, Raffinats 1w [ 4 1 o u 5 388 | -8.25 -1.34, 6.34 " M too small
1 Pit4 : - -
MWADO0Z .:mt Perimoter, Raffinato 2 3 o o s al ez | - -0.35, 3.22 -
' it 4 : ) _

. DOE/OR/21548-676,Rev.0 = . . _ ' 162
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TABLE 8-11 Chemicat _Fiant'Groundwater Wells Nitrate Trend Analysis Summary {Continued}j

NO. OF NO. OF 9% UPFER AND LOWER
OBSERVATIONS NON-DETECT TREND . CONFIDENCE R¥TERVAL ON SLOPE
(N] . DATA DIRECTION SLOPE (pCilhyr] ' {p'DI.I'I.l’vl}

. 1991- | 1884 | 1981 | 19sa. | 1991. | 19m4- | a1 | 19%a. | _ -
WELL iD LOCATION® 1294 1956 1994 T295 1394 1395 1354 15495 1991-1994 19041935
MWAD0E Waat Parmatar, Hafﬂnate 3 3 - 0 o Y “{a) 1.0 - 0.07, 1.80 : -

Pit 4 i ) : . ' :
MWA011 | West Perimetar Ash Pond 10 F & 0 ‘e F U s 2605 -] 2450 1517, 4315 N too amal
Ay .- . ;. . . . )
Mw4012 | North-Northiveat 11 3 o o .| 8 ta} am? | - 93.37, 2047 [ -
: Patirmistar : o . B

MW4014 | North Parimeter | s 3. 0 o s a) 1.11 - 0.17, 2.92 . -
MW4015 | North-Nartheast Parimeter 10 a o o s ] 030 Q.80 -0.17,0.948 N too small
MW4018 | Eaet-Northesst Psrimster ) 3 0 0 5 {al -0.065 - -3.48, D.64 : =

. MWWM020 | East-Southeast Ferineter 8 4 4 5 5 {ah 0.01 - . -0.07, 0.26 : -
MW4023 | South-Southesst Permetar | 10 3. o 0 . 5 Aab os0 | - . -0.47,1.77 -

o _ Dewnward.

5. - Stationary.

"&b Location not galectad for. tranding.

1] Trend diraction stationary; tharafore, no slope to data.

ich Hodetectable concentrations raported For Broe pedod; therefore, ne trending parfom-md

* All walla are completed in the weathered uppet 2one of the Burlingten-eckuk lmeatone with the expeption of a0 '|

e KAEDT1T s qonﬂmd in the unweatharad zene of the Burington-Kackuk Ill'l'E‘Etﬂ'I‘IB .

DOE/ORIZ1545-676, Rav. ©
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thickness increases with distance from the bluff towards the river where themnxmumﬂuchtess
is approximately 31 m (104 ft).. The alluviem is truncaied at the erosional contact with the
Ordovician bedrock bluff (Kimmswick, Decomh, and Plattin fqml&tiﬂns}' which alse composes
the xim wall of the quarry. The bedrock unit underlying the alluvial materials is the Decorali -
Group. Primary sediments between the biuff and the Femme Osage Slough | are inorganic nnd .
organic intermixed and mteﬂayemd clays, silts, and sands with some orgamcs '

le uppmmost gmuﬂdwater flc_:rw' systems at the quarry are composed of alluvial and
~ bedrock aquifers. The alluvial aguifer is predominantly controlled by recharge -from the
- Missouri River and the bedrock aquifer-is clueﬂjr rechargmi by preclpltauon and overland nmoff

At the quarry, 17 mormtonng wel]s are screened w1thm either the Kunmswwk -Decorah -
(upper unit) or Plaitin Formations {inwer umt} to monitor contaminamts near the quan':,r within’
the bedrock (Flgure 8-4). Twelve monitoring wells were installed to monitor contaminants
within the Kimmswick-Decorah Formations comprising and surrounding the quarry. Three other
monitoring wells are Jocated south of the quarry within the Plattin Limestone to assess vertical
_contaminant migration. Two inonitoring wells, one in the Kunnwwmk-bemrah Formation and
one in the Plattin Formation, were installed north of the quarry to mmtﬂr upgradlent
grmmdwater qua]lty

There are 36 mounitoring wells completed into the alluvium at the quarry and .to the
Missouri River. The wells west of the guarry monitor the qppermnst water bearing unit below
the quarry water treatmest plant equalization basin and effluent porids. The alluvium monitoring
wells north of the Femme Osage Slough monitor contaminant migration south. of the guarry,
while those south of the slough monitor for possible migration of contaminants toward the well
field. The St. Charles County monitoring wells, the RMW series wells, are d&ﬁlgned to provide

an early wamning of contaminant migration toward the county production well field, The county

pmductmn wells are mumtured to verify the quality of the municipal well ﬁeld water suppl)r

Momu}nng ‘wells MW-1042 (Plattin) and MW- 1u43 (Decorah) provide upgradient
gronndwater quality data for the central portion of the quarry. These wells were instalted in
_ 1995 as part of the quarry residuals operable unit. Monitoring wells MW-1034 (Kimmswick-
Decorah) and MW-1035 (alluvium) are upgradient of the southwestern portion of the quarry.
These upgmadient wells provide an assessment of groundwater quality in thcsc: materials and.

DOE/OR/21548-878, Rov. O 164
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pmwdﬂ hackgrcmnd data. Eight gmundwate.r mumtnnng wr:.!}s located in the Darst Bottom ar&ﬂ'
approximately 1.6 km (1 mi) southwest of the St. Charles County well field by the U.S.

* Geological Survey are utilized 16 stody the upgradient characteristics of the Missouri River -
alluvium in the vicinity of the guarry. These wells provide a reference for background values
in the well field area and have been sampled by both the USGS (1992) and the DOE (1994),
A summary of background values used at the quarry is provided in Table 8-12.

"TABLE 8-12 Mean Eackgtadh_d Véiué@s for Quarry Groundwater Monitoring Locations

KiMMSWICK/ " ALLUVIAL/ MISSOURI
. DECORAH = | UNCONSOLIDATED RIVER’
PARAMETER FOAMATIONS' ! MATERIALS® ALLUVIUM'!
Total Uranium | Mean 2.35 0.67 2,03
(aCiA : ;o
fotidl) 95% C.lI. © .1.18: 5.88 0.83; 2.16 2.71: 6.78 .
" Radium-226 Maan . 0.18 - 050, 1.41
{pciﬁ'} - . [} ] ' )
95% C.I. +0.78 x0.77 +1. ?1
Radium-228 Mean - | = 077 | - o048 . 1.59
Ipci.l'l“ " . .t au T
95% C.I. +2.06 : +2.06 £13.1
Thorum-228 Mean 0.26 | 0.39 024
(pCia) - PP " .
. 95% C..° | +0.94 £1.03 : +1.72
Thorium-230 . Mean | 0.93 0.32 ' 0.68
Cif ’ . ' e . . ‘e
(Ll 95% C.. . x058" | 2094 +2.93
Thorium-232 Mean 026 0.12 0.20
CL.IrI . - e .. +'+ .'Ii
(pCI) 35%. C.I. £0.92 £0.86 £1.68
Gross @ Mean . 875 ' 1 1.64
C-lﬂ s - ' . [ 2
totilh 85% C.1, +6.85 +3.5 +16.8
Grass B " Mean S W 7 B 5.9 3.0
‘l: ¥ =% ) ’ ' L} ]
pCi} . 95% C.I, '+6.06" - £2.5 +13,.9
Mitrogromatic Mean No detects No detects Not anaiyzed
Compounds '
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TABLE 8- 12 Maan Backgmund Valuas for {Zh.lzlrmr Grnundwater Momtonng anatmns

{Cunnnuedi
KIMMSWICK/ ALLUVIAL! MISSOURI
DECORAH UNCONSOLIDATED 'RIVER
PARAMETER FORMATIONE™ MATERIALS™ ALLUVIUM'
Arsenic Mean 1.38 3.53 4.08 -
‘.‘mm ' - 96% C.I.” . 0.94; 3.70. ©.0,99; 4.04 | -1.29; 9.46
‘Barium Mean 1449 2320 408.8
r ; _ — -
Wl 95% C.1. 110.0; 179.8, 178.4; 285.6 137.1;.880:0
© Nitrate Mean 1,08 o 0.46
(mafl C95% €., 0.62: 2.73 10.05: 0,28 2.33; 3.24
Sulfate Mean 82.3 38.8 AN
(gl - e - ' .
95% C.l. 32.8; 132.0 23.9; 54.5 6.31; 68.0

fal - MW-1034 (DOE}

(o MW-1035 {DOE)

Ac! Darst Bottom Wells {USGS and DOE) |
95% Confidence Interval about the mean
i Average radiplogical error

8.5.2 Monitoring Program

Groundwater monitoring is performed in both the alluvial and bedrock aquifers at'tha-
' quarry (Figure 8-4). Three separate monitoring programs were employed . for the quarry in
1996. - The first program add:essed sampling the Department of Energy wells and mummnng
the quarry area to determine contaminant migration and the effects of quarry dewatering and - |
bulk waste rernoval, which began in mid-1993 and were completed in late-1995. The frequency -
of sampling for each location washasedonthedmtameofthewe]lfmmﬂmmmemm:gmﬁﬂn_ .
pathway, Mommnng wells on the quarry rim were samplad bimonthiy for total uranium and
 nitroaromatic compounds, due to the changes in concentrations over time, to better establish the -
. trend in concentrations at these locations, and to monitor, the effects of quarry dewatéring and
. bulk waste removal activities on the gmmdwater s:,rstem _All Jocations were sampled at. least

DOE/OR/21648-876, Rev. Q| i 166




] = : .
L - o QUARRY : -
Vi T.’l_ . d e e

i _ _ P Hﬂﬂtﬂ\/ . Pl

i o~ S g STATE P

e, .I" . Ay - 1 o — ROMITE _f-
.z‘f \h?\} YA '.-, { 1"_.---'"'"-"_'—- 2 .r(:
{ . ,"r" 1 M { e =nw-1m.-* P KATY TRAIL
1 ey A L s ___f"" - .
+ DR e
oo g \WELD'O_N ‘SPRING

: MISEﬂUN RIVER

! /!
/ ; |
A, A - " Arws
<N L | -
| N GROUNDWATER MONITORING LOCATIONS
N AT THE WELDON SPRING QUARRY AND
™. ™?| . ST. CHARLES COUNTY WELL FIELD
. ‘\‘ _ N - .. . . .
800 . 1600 FT .. FIGURE 8-4
. _ 2338 4B7.6 M  [RUNN:  AaEORS1E4AR-678 [T yuwmanm_ﬁ'_‘
A - 5T. CHARLES MONITORING WELE - . BCME - . ' — —
A - ST. CHARLES COUNTY WATER PRODUCTION WELL . : LT . CMERMATGE  MIGL Gl TV IaT




 WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR VE'AH 1296 . _ 072387

annuaﬂy fm‘ mdmchemmal parmnetm‘s and were qualltauvely analyzed for mtmmmaue_. :
degradation products. :

The second program monitors the. St. Charles Connty well field and the associated water
treatmient plant. Active production wells, the St. Charles County RMW-series monitoring wells,
- and untreated anid treated water from the County's public drinking water treatment plant were
sampled: quarterly or semiannually for selected parameters. This portion of the monitoriag
| program was developed by repmsmtauves of the Department of Energy, sweral Statae regulatory '
‘agencies, and St. Charlas Cmmy

The thmd program monitors the oqwhzauun bﬂsm and the two effluent ponds at the

quafry water treatmeit plant * (Figure 8-4). Momtcnng wells MW- 1035 through
MW-1037, MW- 1040, and MW-1041 were sampled quarterly and a:muaﬂy for selected

parameters. The monitoring program was initially developed to meet the substantive

requirements of 40 CFR Part 264, Subpart ¥, and 10 CSR Part 25.7, which require the -
monitoring of contamipants of concern in the groundwater beneath storage facl.lnms ‘The -
contaminants of concern were derived from the Engineering - Emfuananf{?asr Analysis for the

Proposed Management of Comaminmed Water in the Weldon Spnng Quarry (Ref. 40) and the

‘Baseline Risk Evaluation for Exposure to Bulk Waste ar the Weldon Spring Quany, ‘Weldon -
Spring, Missouri (Ref 41} Thls is dlscussed in Section 8.5.1.

- 8.5.3 Weldon Spring Quarrf Manitﬂring Results

_ 8.5.31 Quarry. ‘Radiochemical Parameters.. Ali gmundwater monitoring wells
at the quarry were sampled for the following radiochemical parameters: total uraniom, Ra-226, .
* Ra-228, isotopic thorium, gross alpha, and gross beta. The uranium values continue to indicate -
that the highest levels occur in the bedrock downgradient from the quarry and in the alluvial
material north of the Femme Osage Slough The annual averages for the locations that. excwd
background are summanzed in Table 8-13. .
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TABLE 8-13 Annual Averages for Total Uranium {pCu’i} Above Averagﬂ Backgrnund
- atthe W&Idan Spring »!1m=|rr'1,|r

LOCATION ANNUAL AVERAGE MAXIMUM  MINIMUM
MW-1002 - 437 5.99 3.42
MW-1004 | 2642 2810 2350
MW-1005 - 8160 . - 6920 ' ‘5380
MW-1006 2880 3150 2610
MW-1007 1856 : 330 41.2
MW-1008 3810 170 450
MW-1009 . 218 . 28 2.18
MW-1013 747 768 . 728
MW-1014 : 853 996 810,
MW-1015 272 310 | 234
MW-1016 . Co47E 186 | 186
MW-1027 - | . 3176 388 . | - . 247
MW-1030 46.98" B30 | 36.2°
MW-1031 i 1743 | 240 : 128 . -

. MW-1032 9365 | 1040 840
MW-1038 483 “s9- | aas

" Note 1: i plel = 0.037 Bqﬁ |

The ﬁmposed U.S. Environmental Protection Age:icy_'tmai urdrium drinking water
 standard of 20 ug/l (13.6 pCi/l) was exceeded at MW-1004, MW-1005, MW-1006, MW-1007,
MW-1008, MW-1013, MW-1014, MW-1015, MW-1016, MW-1027, MW-1030, MW-1031, and .
MW-1032. All of these monitoring wells are focated north of the Femme Osage Slough and
have no direct impact on the drinking water sources in the Missouri River alluvivm. The 4%
. of DCG for total uranivm in discharge water, 24 pCi/l (0.89 qul), was exceeded at MW-1004,
MW-1005, MW-1006, MW-1007, MW-1008, MW-1013, MW-1014, MW-1015, MW-lﬂlﬁ
- MW-1027, MW-1030, MW-1031, and MW-1032; however, these wells are not located near any
drinking water sources. '
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Ra-226, Ra-228, and isotopic thorium (Th-228, Th-230, and Th-232) were analyzed in .
1996 at all groundwater monitoring locations at the quarry. Elevated rdium levels were
observed at 11 locations, It is suspected that the elevated isotopic values in these wells resubted
. from bulk waste removal activities. Farly 1994 operationat data from the quarry pond had
‘shown elevated levels of isotopes of radium and thorium in the runoff from waste removal
operations and groundwater collected in ‘the pond, which likely was due to disturbance of bulk

. wastes in the quarry. Theselevelsbeganmdacmmlammlggiwhmbulkmmﬁvmes .

" were. completed. Fluctuations. of isotope concentrations were observed during 1996, and are

. most likely responses to gmundwater grad:leat changes {the quarr:,r SUMp was not pumped during .
1996} : . .

‘Monitoring well MW-1004 is located on the rim of the southeastern.quarry wall,
Monitoring wells MW-1027 and MW-1030 are located in the ceniér of the GUAITY .
Concentrations for 1996, which ekceed background. levels in these welis, may be due to .
_washdﬂwn of the quarry floor and walls or due to groundwater backflow to the quarry following
quarry pond  dewatering. The remainder of the wells with annual -averages exceeding’
background values are located in the alluvium akmg the Femtne Osagc Slough. These locations
are MW-1011, MW-1021, and MW-1024. The 1996 annual avsrages fmm abnve backgmund
locations are summanzad in Table 8-14.

~ TABLE E 14 Isnmplc Radionuciide ':PCI.-"“ Enncanu'atmn Annual Avafagaa That
Exceedsd Twe Standard Deviations (Upper-95% Cunﬁdenca Intervah) of -
Mean Background at the Woeldon Spring Quarry '

LGCATION | RA.226 Ra-z28 | TH230 | Th232
MW-1007 I D T I - L
MW-1008 T 12.8 I -
MW-1009 - 3.21 | - -
MW-1013 - 4.97 - B
MW-1014 157 5.77 " R
. MW-1015 - 3,59 L. . -
MW-1016 _ 5,53
KMW-1023 2 - : S S

DOEMOR/D1546.-676, Rev. O - 170




WELDON SPRING SITE ENYIRONMENTAL H.EFOHT FOR CALENDAR YEF_;H 1394 072397

' _TAHLE 8-14 |sutnp|c Hadtnnuciide tpCr.-*I] Cuncentratlnn Annual Av&ragas That
Exceeded Two Standard Daviations {Upper.95% Confidence In‘terval] of
Maan Background at the Waldon Spnng a!‘El.uzlrr",ar {Continued)

weanion | maszs | RA-228 TH-230 TH-232
MW-1020 180 . 1 _ -
MW-1031 R _ a3 | -

N N.nte 1:-Values reported in activity,
MNote 2: T pCl/l = 0.037 BgA,

Nitroaromatic Compounds. In 1996, samples from all quarry monitofing: wells were
anatyzed for nitrearomatic compounds. - Eleven-locations yielded: detectable concentrations of
at least one of the six compounds analyzed during the 1996 sampling period. Nome of these
concentritions indicate increasirig impacts. These moaitoring wells, which have historically been

~ impacted with nitroaromatics, are situated in the alluvial materials or bedrock downgradient of -

the quarry and north of the Femme Osage Slough. No detectable concentrations were observed:
. sputh of the Femme Osage Slough. A summary of the annusl averages for these locations is
provided in Table 8-15. : S

The Missouri-drinking water quality standard for 2,4-DNT (0.11 pg/l) was exceeded at
- MW-1004, MW-1006, and MW-1027. -These locations are north of the Femme Dsage Slﬂugh
No MCLs have been established for the other mitroaromatic campaunds

" TABLE 8- 15 Annual Averages for Dmctable Cnncentratluns of Nrtroarnmatlc
Cnmpounds Lugfi:l at the Waidun Spring {lu‘arrg,ur

LOCATION | 1,3,5TNE | 1,3-DNB | 2.4.6-TNT 2/4-DNT. ‘26ONT | - NB .
Mw1002 | 642 026 | 144 | o008 [ 750 <0.03
MW-1004 | - 043 | <0.09 273 | 013 | - 043 | <0.03
MW-1006 43.1 <008 | 402 | o038 | o083 <0.03
MW-1007 | . 013 . 2009 0.04 <0.03 001 | <003
MW-1008 005 ] <008 [ 004 } <003 0.01 . <0.03
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" TABLE 8-1% Annual Averages for Dﬂtectahle-ﬁhﬁcentraﬁnns of Niuuarnm'atic':_

- Compounds {ug/l} at.the Waldon Spring ﬂuarw {Continued)

LOCATION | 1,3,5-TNB | 1,3DN8 | 2,46 TNT | 24-DNT | 2.6-DNT . NB'

1 Mw-1013 <0.03 <008 | <003 | o003 0.01 <0.03 .

| w1015 375 |- o 1.60 <003 0,15 <0.03
MW-1016 | 0.25 <0.08 0.14 £0.03 -'ﬂ;oa <0.03 -
- MW-1027 0.04 <0.08 | - 0.30 213 143 < (.03
MW-1030 | <0.03 <0.09 <003 | ‘<003 | 002 <003
MW-1032 ;:n.na <009 | <0.03 <003 [ 001 £0.03. {

. ‘Sulfate. Groundwater aﬂalyses in 1996 mdmawd sulfate levels were elevated in the_ '
monitoring wells in the bedrock of the quarry rim and in the. alluvial materials north- of the

Femme Osage Slough. Fourteen wells exceeded average backgroond levels for sulfate. '111esc '

wells are situated north of the slough, with the cxcepuon of MW-1018 located south of the

- slough, downgradient of the area of greatest groundwates impact. Only two locations (MW=1005

- and MW-1006) excecded the secondary MCL of 250 mgﬂ The annual averages for these wells
are summarized in Table 8-16. o

TABLE 8-16 Annual Avaragas for Sulfn'ta lmgfll Abave Average Backgmund at tha
Weldﬂn Spnng ﬂuarry

LOCATION - | ANNUAL ._w.ERAGE MAXIMUM | MINIWUN
MW-1004 ' 128 140 116
MW-1005* '_ ?éa : 798
MW-1008° 278 363 233
MW-1007 a25 1 052
MW-1008 w1 960 . - 147

. MW-1008 T ; 194 | 155" -

. MW-1013 00 we. .| - so
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TABLE 8-16 Annual Avarages for Sulfate {mg/l) Above A'-.reraga Background at tha
Weldan Spring Quarry tContlnuadl

LOCATION ANNUAL AVERAGE MAXIMUM. MINIAUM
MW-1014 102 . 110 935
MW-1015 Y 158 123
MW-1016 - 146 164 . 138
MW-1018 P20 - 68.0° .. 88.0
MW-1027 ' oo | . es1 78.0.
MW-1031 117 . 146 . 77.6
MW-1032 233 250 219
MW-1042 165 Y 134
. Exceaded secondary MCL of 250 mg/l.
'8.5.3.2 St. Charles County Well Field.
iochemical ameters. - The St. Charles County pmdnictiﬁn wells and the

" RMW-series monitoring wells were sampled semiannvally for the mdiochemical parameters
' Ra-226, Ra-228, and isotopic. thorinm. Gross alpha, gross beta, and iotal uranium were
analyzed quarterly, A summary of the radiochemical annual averages is provided ini Table 8-17.
The annual averages for total ufamum in the well field remain-af background. No pmduc:tmn
we.]l Bxcaeded the pmpnsad gmundwaxer standard of 20 ,ugfl (13.6 pCifly. :
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TABLE 8- 17 Summary of Annual Avarages of Fladincharmcal Parameters {pcuu for the
- 8t. Charlss Cuunty Wall Figld

- _TotAaL | emoss | .
LOCATION | URANIUM | ALPHA | RA-226 | RA.228 .| TH-230 | TH-232
MW-1024 066 | 730 | 038 | 192 .| 045 0.34
MW-RMW1 1,02 342 0.72 1.14 <0.13 {0.04)

 MW-RMW2 5.99 6.86 024 | 126 | <011 | <01
- MW-RMW3 " p.69 a76 | os1 | 101 | <ot | wom
MW-RMW4 2.49 2,93 013 120 | <oaa | <o0.i3
MW-PWO2 0.13 2.40 065 | 1.22. | <044 | <0.10
MWPWO3 | 0.1 262 | 0093 0.98 <013 | €010
MW-BWO4 0.09 1.01 081 | o083 <012 | <0.10
MW:PWOS 044 | 256 | 0.63 110 | <01t | <0.08:
 MW-PWOB 015 | 1.8 056 | 081 <0.09 | <0.08
MW-PWO7 011 | 1.8 050 | - 1.43 <0.08. | <0.08 |
W-PWOB 0.31 ' §.78 o8t | 189 | <011 | 0.04
Mw-Pwos | o042 - | 182 0.88 188 | <016 | 0.0
MW-RAWW 0.21 1.36 0.96 [ -1.54 <0.12 | 10.0%)
MW-FINW 022 | 129 024 | 087 | <011 |.10.0%
Note 1: 1 pCifl = 0.037 Bg/l. '

The St. Charles County production wells, the RMW-series wells, and pretreated |
(MW-RAWW) and treated water (MW-FINW) from the St. Charles County water tf&annem :
plant were sampled quarterljr for gross alpha. The annwal avcmgns for these locations are within
- the statistical variation of backgmund ranges for the Missouri River allivium. '

The Missouri Dﬁnking Water Standard of 15 pCi/l (0.555 Bq/1) for gross alpha was not _
exceeded at any of the production wells. The St. Charles County treatment plant finished waters
were in compliance with the gross alpha level of lﬂ pCu’l a8 eslahhshad in- 40 CFR 141 and_
endursad in Dapartment of Energy Order 5400. 5 '
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- The Missouri Drinking Water Standard of § pCi/i (0.185 Ba/J) for combined Ra-226 and
Ra-228 was not exceeded at any of the $t; Charles County producunn well locations. No water
qualrty standards have been established fm‘ 1sutoplc thorium in drmkmg water.

m@mg_ag_ggmm The St Charles County pmdnctinn wells and the -
RMW -series monitoring wells were sampiled quarterly for the six nitroaromatic compounds. Nc '

detectable concentrations were. observaci at any of these lmmns

“Bulfate. The St. Charles Cmmty production wells were sampled‘ semiannually and the
RMW-series monitoring wells were sampled quarterly for sulfate. The sulfate concentrations
in the well field wers slightly elevated for 1996 at MW-PW(2, MW-PW03, MW-PW04, and
MW-PW06. Most likely these levels are not related to any quarry operations. The elevated
sulfate values are thought to reflect natiral increases across the quarry area because a location
upgradient monitoring Iocation, MW-1035, has also been increasing in sulfate since 1994, The
1996 annual averages for the well field are summarized in Table 8-18. The secondary MCL for

“suffate is 250 mg/l; this standard was not exceeded at any location in the well field.

“FABLE 8- -18 Annual Avaragas for Sulfate (mg/l}, Arsenic (g, and Barium’ {,ugfl) in
' the St Eharles CDUI‘IW Well Field

LOCATION . SULFATE ARSENIC " BARIUM
MW-1024 448 . Csa0 | - 347
MW‘-RMW1 o 29.1. 1E:5) : 545
Mw-RMW2 - 19.1 | 107 ' 348
MW-RMW3 - 62.5 as2 - 397
MW-RMW4 42,9 74 225
MW-PWOZ 126 <30 | 73
MW-PW03 138 <30 348
MW-PWO04 438 - <3.0 324
MW-PWOS . eBD - <30 440
C MW-PWOB 17 <30 . 405
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TABLE 8-18 Annua! Averages for Sulfate {mg/l}, Arsenic {.ugﬂ}. and Eanum {,ugm m
: the St. Charlas County Wall Fiald tContmuadi .

LOCATION SULFATE ARSEMIC | = Barwm. -

 MW-PWO? - 800 <80 509
MW-PWOB . 390 5.06 . | 469
MW-PWO9 345 - 4.35 -~ B1B
MW-RAWW S B0.0 <30 . a8
MW-FINW : 94.5 | <3.0 : : 77.7

$.5.4° Trend Avalysis

Statistical tests for time-dependent trends at the Weldon Spring Quarry were performed
on historical and current 1996 data froin select groundwater wells. Trénding was performed on
total uraninm, nilruammaiic,'and suliate data. :

Trend analyses were performed at monitoring locations based on historical data’ or
knowledge of the quarry groundwater systern. Total uranium trends were analyzed at locations
-down-gradient of bulk waste sources and in areas of possible impact south of the slough.
" Nitroaromatic compounds were. analyzed for locations down-gmdlent of bulk waste sources.
Sulfate trend analyses were performed for locations down-gradient of bulk waste sources and all

locations adjacent to- the muth side of the slough, doe to recent changes in levels in sulfate in. )

't]ma:ea

The computer program TREND, developed at Pacifi¢-Norihwest Lahomtory, was used
m perform the formal groundwater trend testing. The trend method employed was thé .
ponparametric Maun -Kendall test. The results of the TREND. testing are shown in Table:s 8-19°
through 8-21. - :

The results of the TREND analyses indicate the potential presence of statistically-
significant trends and their direction upward or downward. The slope of each identified trend
wasalsoesmnatedmththemsultsreportedmwmmﬂaﬂonumw:ym Agiﬁmnﬁdam_."
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interval about each slope line was calculated to indicate the variability (variance) in ﬂwvaiues
about this trend line. The trend testing output data are to be interpreted as screening indicators

~ based on existing cumulative data. The results of the analyses are not intended to be used for ;

. the prediction of future concentrations. - Rather, the Mtaa:e 0 be used to indicate arcas that
should be more closely monitored in the future.

The TREND program was selected because it can easily facilitate missing data and does
not require the data to conform to a particular distribution (such as a normal ur'lngnﬁi"mal
distribution). Thé nonparametric method used in this program is valid for scenarios wl;m?_; there .-
-are a high number of non-detect data points, Data reported as trace concentrations or less than
the detection limit can be used by assigning them a-common value that is smalier than the
~ smallest measured value in the data set (i.e., one-half the specified quantitation limit). This
_ apj'}mach_' is valid since only the relative magnitudes of the data, rather than _their measured
values, are used in the method. The TREND program was also used in past mmlysss of the site -
gmundwamr dasa. Thus, use of the TREND program offered the advantage of maintaining
continuity in the analysis methadology. The two-tailed version of the Mann-Kendall test was
- employed to detect either an upward or downward trend for each data set. In this approach, a
test Statistic, Z, is calculated. A positive value of Z.indicates an upward trend. Likewise, a
negative valve of Z indicates a downward trend. The alpha value (or error limit) selected for
testing was 0.05. In the two-tailed test at the 0.05 alpha level of significance, the nuli
" hypothesis of “no trend" was rejected if the absolute value of the Z statistic was greater than Z,. -
o2 Where Z,_ - was obtained from a cumulative normal distribution table. Thus, the absolute

- vaiue of the TREND output statistic, Z was compared to the table Z o5 value of 1.96, If the -
absoiute valug .of the Z output staustw was greater than 1.96, then a mgmﬁcant trend was _
reported. : : . '

One-half the spexified quantitation limit (on the date of analysis) was used in the trend -
analysis for all data.reported as below the detection limit, The purpose of using one-half the -
quantitation limit for non-detect data was to minimize the potential bias of the data. _However,
~.a consequence of this approach may be that in some instances the results may have been

impacted by quantitation limits changing over time. The effect of varying quantitation limits is |
‘more likely to impact the trending analysis in instances where a large number of non-detect data
are present within a given time series. The summary tables include the total number of data |
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obsmauons anr.i the tota] number of nun—detect tata pmnts for aach dam set 50 tha: tlns factor
may be considered.

" Graphs presenting the contaminant concentration versis time for gach contaminant per
m:ndmg location were developed, These graphs were used io ldenufy suspect data outliers {mly
~ for each trending amalysis and are not presemted in this report. No statistical tests were
conducied for suspect mlthars Data that were suspect were flagged and rechecked for potential
" data transcnptmn errors. No obvious errors were identified. The results of two analyses,
however, were eliminated from the data sets used in the TREND analyses. The data points that
wers deleted based on the data review consisted of sample anaiyms mumbers GW-002-0394 and -
GW-1035-0394. The result for analysis GW-002-0394 (2,4-DNT concentration of 21.5ug/1) was
deleted because the data was not validated and the result deviated greatly from the data set mean

value (greater than three sigma). The result for amalysis GW-1002-0394 (total uranium =

concentration of 26.8 pCi/i [0.99 Bq/i]) was deleted becauss laboratory cross contamination was.
suspected and reanalysis of the sample by another laboratory resulted in a reported concentration.
of <0.677 pCi/l (0.025 Bg/l). This second value was assigned for the TREND analysis. All
pther original data were mcludﬂd in the trem:hng analyses. ' '

In gene:ml data cn]lectﬂd hetwean 1991 and 1954 were filtered using a 43-micron filter. * -
“Data collected in-1995-and 1996 were collected as non-filtered samples. In order to maintain -

continuity during the trending analyses, non-filtered data obtained between the years of 1991 and
1994 were omitted if both filtered and non-filtered data were reported for the same period of
time. Similarly, filtered data collected in 1995 and 1996 were also omitted if 'bmh_ﬁltaréd and
non-filtered data were reported for the same time periods. However, some of the data points
from 1992 vsed in the trend analys:ts represented non-filiered samples (filtered samples were 1ot
collected for these periods). Subsequent trend analyses were conducted with omission of the
non- ~filiered data collected dusing 1992 to determine whether the non-filtered data had any effect
- on the trend direction test results for data between the years 1991 and 1994. Overall, filtered |
" and non-filtered sampling results appeared to be very similar in concentration. This was
‘evaluated by comparing filtered versus non-filtered data for the same time period. Graphs were
generated that presented the contaminant concentrations versus time for both cases, These
graphs indicated that the difference between ﬁltemd and non-filtered concentrations for the same
time pcnnds was relatively minimal.
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In order to maintain sufficient pﬂﬁqr of the statistical tests, the analyses were limitedi to
data sets with four or more data points, Therefore, if fewer than four detected concentrations
. were present in a given time series for a contaminant, the data set was not analyzed, These data .
sets are designated with an (2) in the summary tables, Tables 8-19 through 8-21. '

Th'eknearslupeofth’etréndﬁasesﬁmatedfutaﬂdamsetsinwhichanupwmim .
© downward trend was identified. The slope was estimated using a nomparametric procedure
. included in the computer code for the TREND program. The estimates of the trend stope for
all data séts with identified trends are provided in Tables 8-19 through'§-21. A 100(1-c)% two-
sided confidence interval about the true slope was also obtained by the nonparametric technigue.
The upper and lower 95%: confidence limit estimates of the: slope are included in the far right
columns af the summary tables.

~ TREND analyses have been' performed for the nitroaromatic data at the quarry since
1992. Eleven of the DOE monitoring locations were selected for TREND analyses based on the
previpusly outlined criteria. Nitmamrmatm analyses results are presented in Table 8-19. Based
on the results of the analyses, no upward trends were identified in groundwater from the bedrock
wells or alluvial wells that were analyzed for the 1994 to 1996 period. - Nitroaromatic trend
directions were downward in most wells that exhibited upward trends from 1991 to 1993, For
the two locations that previously showed a potential upward trend for 2,4-DNT based on the
1994 and 1995 data (MW-1014 and MW-1027), the cumulative results for 1994 through 1996 -
indicate a stationary ttend The decreasing u'ends are hkely the msult of bulk waste mmmral .

at the quarry.

Total uranium trends for 1994-1996 data wers statiopary at all locations except two
. locations: Cumulative data for 1994 through 1996 for MW-1030 indicate a downward trend. -
Cumulative data for 1994 through 1996 for MW-1031 indicate an upward trend; these results
are the same as the previous analysis of the 1994 through 1993 .data for this well location. The
only other location that showed a potential upward trend for total uranium based on 1994 and
1995 data, was MW-1014. Based on the cumulative data for 1994 to 1996, the trend has
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'change& to stationary at this location. The stationary and downward l:rauds of the qﬁa::ry rim
wells (which are similar to nitrearomatic compeund trendsy, may he due to bulk waste removal :
at the qum'y The uranivm trend analyses are summﬂnzed in Table 8-20.

As shown in Table 8-21, solfate sampling data for 1994 through 1996 for six locations
indicated an upward trend. Three of these locations (MW-1031, MW-1016, and MW-1035) -
previously displayed an upward trend based on the 1994 and 1995 data. The 1994 and 1995 data -

. for the other three locations, which now show an upward trend for 1994 through 1996,

~ previously indicated a stationary trend. ‘The locations with upward trends; except for MW-1033,
are north of the Femme Osage Slough, These locations include both bedrock and afluvial wells.
Tt is possible that increases at these locations may be due fo. flooding during the last few years.. . -
. The location of MW-1035 is hydraulically upgradient of the quarry. The location of _'Iu[W-lﬂ?si '
was selected to represent background conditions. Data for two alluvial well locations (MW-1006
and MW -1008) indicated downward trends for 1994 through 1996. The results of all other
analyses for this period indicated stationary trends, The sulfam analyse:s n:sults are summanzad "
in Tahlv: 8-21.
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TABLE 8-19 Quarry Groundwater Wells Nitroaromatics Trend Analysis Summary {Alpha = 0.1)

NQ. OF

95% LWPPER AMD LOWER

OBSERVATIONS uu':fﬁgscr ' TREND CONFIDEMCE INTERVAL ON SLOPE
{N} DATA DIRECTION SLOPE (mgAfyr| (m ) '
. 1/91- "iHEﬂr 1/91- 1904 1/91- 1994- 1/91- 1584~ ) .
WELL IP LOCATION COMPOUND 7/93" . 19‘9_5 7ra3" 19898 JOag | 1086 7193* 1m 1491-7/93+% 1994-1956
MW100 2 | Badrock - Eaet 24DNT 19 zz | 8 | 1 u D o012 | -oo4 ©.10, 0.17 0.08, -0.08
Rim : - - : - ) o
2,6.ONT 19 | 28 o o u D 15.10 -4.?!:'.'_ §.03, 2248 .6.00, -3.00
1,3-DNB 19. | 28 1 2 - v D 024 | 047 0.47.0.35 - | -0.22, 0.1
| 2,4.6TNT 19 28 o 0 u B raco | -30.00. | 6660, 138.70 | -aa.9a 20.90
1.5.5TNE 19 28 a 6 u D 808,76 | -170.00 | asp:z4, sc0.00
NE - 28 - 27 - tal -- ' ad - fa)
MW1004 | Badrosk - fim 2,4-DNT 19 29 0 0 s s 0.30 0.001 ©0.19,0.08 0.01, 0.01
2,8-DNT 12 29 o . 0 5 5 035 | 001 -1.20, 0.20 0,08, 0.06
1,3-DNB’ ta | =29 19 28 fe} ta} ( {a} ' fat K
2.4,8-TNT 19° 29 0 o 5 s 100 | o0 2,58, 4.50 0.86, 0.80
1,2,6-TNE 19 ] 20 e | o 5 s 056 | -cos 0.50, 1.85 .0.29, 0.08
B - | =23 . 28 ta) - [a} {al
DOE/OR/21548-676, Rme. 0 181
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fABLE 8-19 Quarry Gmﬁndwéter Wells Nitfoarom'at_ics Tra'r_‘lﬂ Analysis Summary (Alpha = 0.1} (Continued)

_NO. OF " NO. OF _ ' 95% UPPER AND LOWER
ORSERVATIONS NON-DETECT TREND .+ | CONFIDENCE INTERVAL ON SLOPE
i) : DATA DIRECTION SLOPE (mgAyr) imgAiyr)
11 | 1se4- | we1- | 1sea | 1me- | vmma. | 1994-
WELL 1D LOCATION COMPOUND | 793 | 1296 | 793 | 1996 | 7mza | 1398 | wea- 1996 1/91-7/83* 1994-1986
MW1005 | Bedrook-rm |  2,4DNT 17 18 1 13 - D D -0.03 0.002 -0.04,.0.02 | -0.05 000
lzont'd] : C . . ) ) .
2,8-DNT 17 18 o | 13 .| o . D 00 | -v002 -0.02, -0.01 .0.02, 0.00
1,3-DNB - - 18 . 8 | - ta) - ia) - {a)
2,4,5-TNT. 18 - 18 - e - )
1,3,5-TNB - 18 ~ I s - f - 1) -- o
NE - B - -- 19 — {a} - (a} . -- {a}
MWO0E | Afuvium - 2,4DNT . 15 - 4 “ . tal g .09 - . 017, 0.04
"North of Slough . : . . : ) 1. . 1 - o
S .3,6-DNT o % | - o Co s | . - 0.38 . -1.27,0.02
1,3-ONB R - 1z | - | s - 0.60 - . 1104, 0.00
248TNT | .. 1 F - b - s | - 297 | - -7.92, -0.10
1.2,5-THS, - 18 NU Y TR R - - .| -22.7s _— " l69.38, -0.15
O NB - - 1w |- o - . s - | ‘2 s - -69.38, -0.15
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TABLE 8-13 Quarry Groundwatar Waeils Nitroaromatics Trend Analysis Summary (Alpha = 0.1} {Continued)
NO. OF HO. OF ' - 95% UPPER AND LOWER
OBSERVATIONS NOMN-DETECT TREND . COMFIDENCE INTERVAL ON SLOPE
L I DATA  DERECTION SLOPE {raffyr} {moliw]
K _ 191 | 1ssa | i1 | 1ema. | 1o | resa | 1m1- | 1sss _ '
“WELL ID LOCATION compourid | 703+ | 1996 | 73 | 1995 | 7ie3e | 1996 703+ | 1996 1721198+ | 1994-1996
MW1016 | Bedrock - North. 2.4-DNT, 18 S k- - 7 U D 0.01 ‘001 | ‘000,002 002, -0.01
of Stough . : . ' :
28600t | 8 13 o 1 o. | o 020 | 004 | -0.30,-0.04 -0.06, -0.02
13088 | 18 | 13 6 4 -y 3 005 | o8 | . 000 a1 -0.08, 0.002
24.6THT | 18 13 9 0 a3 D 400 . | 080 | -101861.77 -1.40, -0.44
1.2.5-THB 18 12 o o B - D 4560 | 237 | 082,000 | 442, 042
HE 1 - 13 1 13 {a) fa) ia) ta) ta} {a}
MW1016 | Afludurm - " 2,4DNT - 1 1s - o - " al S ta} - o)
Horth af Slough - . C . o
2,6-DNT - \F: - 2 - s - -0.004 e 002,001
1,3-DNE . 13 - 13 ] ow - ta} - fal
246TNT | - 13 . 4 | - T s - .00 - . | o8008
1,3,5THB P T NN B 5 D A I 0.37,0.17
.NB 13 - - 11 | - Aal ] - 2 i - fal
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TABLE 8-19 Quarry _Grlnundﬁater Wells Nitroaromatics Trend Analysis Eummaw' {Alpha = 0.1} {Continued)

HO.OF NO. OF 95% UFFER AND LOWER
OBSERVATIONS NON-DETECT . TREND - CONFIDENCE INTERVAL OM SLOPE
N DATA DIRECTION SLOPE (mafhy) fmvatiyr)
'1.-'91-_ 1904 t1a1- 1as4- | ri- | 1551- © e 1994 : -

WELL ID LOCATION compouno | 7eas | 1996 | @3 | tees | 738 | 1sms | 7mar | 1aes 1/81-7/03% 1394-1998
- MW1027 Badrock-fim 2,4-DNT 16 .14 o 1 s s ¢80 | o@7 270,599 | 0.21,3.36
- ' 2,6-DNT 18 14 o i 5 8 020 | 028 ] -1.30,080 0.89,0.26

© 1,3DNB 14 T - w | - fad . fa}
248TNT | 18 14 s | $ 6 | 263 80 | -8o0, 1225 | -2.89, 0.8
1388 | - | s - e 5 - 1 o8 i -0,08, -0.01

NE - 14 .- 14 - i - fa - fo}
MW1030 | Bedrock-rim 2,4-DNT 1 18 1 3 s D 0.02 001 0,00, 0.06 -0.08, 0.002
' ' 2,8BNT " 18 8 8 U o 0.05 001 | 0.0 009 £.02, 6.00

1,30NB ~ 1 18 - 18 - . (a . s . gl
2,4,6.TNT ] e g | 11 @ s @ | oo ia} -0.08, 0.00

1,35 TNB . 16 - 16 - {a) w b - ia]

. hB . 16. I BT . {ad - . - fa}

DOEMIRIZ1548-678, Rav. O . 184




WELBON SPRING SITE ENVIRONMENTAL REFORT FOR _C.ﬁLEhi‘DAH YEAR 19948

OFREIAT

TABLE 8-19 Quarry Groundwater Wells Nitroaromatics Trend Analysis Summary {Atpha = 0.1) (Contiriued)

DOE/OR/21548-678, Rev. O -

NG. OF NO. OF 95% UPPER AND LOWER
GBSERVATIONS NOW-DETECT TREND _ CONFIDENCE MTERVAL ON SLOPE
{N) DATA DIRECTION - SLOPE {mg iyr) (mg)
: o1 vema | rs- ¢ o1esa- | 9wy | vesa | e | 1sma. : o :
WELL ID LOCATION COMPOUND | 7/a3« | 19ss | 73+ | 1996 | 7933 | 1998 | 79ae 1956 1/81-7/3° 19394-1996
‘MW1032 | Bsdrock-North 2,4DNT % | .13 0 8 s | s o0s | voz | 00z 018 -0.08, 0.00
' of Sleugh . . . .
2,6-DNT 16 | 13 0 5 3 s -0.04 0.01 0.27,016 | "-0.08, 0.002
1,3-DNB - 13 . - RE fal - ta) -- ta)
2,4,8-TNT 15 12 3 1 s s 0.26 0.00 0,12, 0.91 0.00, 0.00
1,3,5-TNB 12 - 12 = ] Wl - ] W s Cm
NE 13 12 - fal - - {a) — i
. MW1034 | Badrock- |  Z4DNT - |} B - 8 - fal - ta) - jal
background . ’ : : : ’
© 3,8-DNT - 8 : g - | - a} . fa)
| 1,3-DMB 8 - 8 - {al fa) - A
2,4,8-TRT g - g - lal - {al -- lal
1,3.6-TNB - g - g - lal - (al - {aj’
NB - g - g - fa) RN - {a)
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TABLE 8-19 Quarry Groundwater Wells Nitroaromatics Trand Analysis Summary {Alpha = 0.1} (Continued)

NG, OF NO. OF 86% WWPER AND LOWER
ORSERVATIONS NON-DETECT TREND . COMFIDENCE INTERVAL ON SLOPE
1N DATA DIRECTION BLOPE {mgAiyr) {mogiyr}
. . 1/97- 1994 1/91- 1894 1/919- 1984 1/91- 1994- . '
wWH D LOCATION - COMPOUND T3 1996 Tiag* 1996 7008 | 1396 ©oFaze’ 13298 1/91-783* 1883- 1985
MA1035 | Alluvium. 2,4DNT . - 12 12 - ta} - tal " a)
‘background - . . ..
' 260NT § - | 12 L 12 | - tal fa} - ol
1,908 | - ‘12 -} 12 S - tsi} -- ial
zaemr | - ] w2 | - 12 {a)’ ah _ {a)
1,3,5THE - 12 -- 12 - {al - : L] - ' {a)
ME - 12 o {a) - tal - {a}
o Cowrwnard
5 Statonary
u Upsvard . o
{a) Mo or only ¢ne detectakls concentration reported for time parod; therefore, no trending parfortred.
* Inolusiva . : . . ' ’
- No data nvaliubie. Mo samples collected.
2. 4-DNT 2. 4-DAnitrotolusne :
2.8-DNT 2,8-Dinitrotolusne
1,3-DNB 1,3-Dinitrobanzens
2.4 8-THNT - 2,4 6-Trinftrotodusne -~ -
.1,3,B-TNB 1,5, 5 Trinitrabanzan
NEB Mitrchanzana
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-TABLE 8-20 Quarry Groundwater Wells-Total Uranium Trend Analysis Summary-{ALPHA-0.1)

. No. OF

95% UPPER AND LOWER

No. OF ‘TREND - BLOPE ..
OBSERVATIONS NONDEYECT DATA. - DRRECTION Imgiliyr) CONFIDENCE WTERVAL ON SLOFE
) - : C ImgAyr) .
WELL - . : ; -
o LOCATION 1/91- 1994 1/91- 1994- . 1/91- 1994- - 1181- 1994 1181 w 7193 1994.1998
o 7593 1996 793" 1996 7193 1998 e 1996 MCLUSIVE
|mm-:)ul4 [Bedrack-rim 19 20 .o D 35 5 -300.00 30.00 -308.98, 149.95 |-200.76, 250.00

'|lu'rwu:-05 _ Iaedmuk-rjm : 18 . 14 o 0 Y & -A60.00 | 143500 | -4750, -200.00 | -88.56, 2460.72
Immrmcia iwviurn-North of - 10 - o - =} - 7800 - -429.23, 790.42

- [mwnooT A_j'luuiun-}-i».turgh of 14 n o g g s 8025 -42 85 -9.008, 256.50 | -325.48, 2554
minoos  lalludurm-Narth of - 1" - o - - - 395,00 - -487.43, 993,43

Blough
|vmerro0n . Iaiudum-Bsih of - 10 - 3 - s - a8 - -4.26, 463 .
) ough .

" o1 runkvhlurth of - 10 - g - 8 0.00 - 68,04, 83.39
mmou Iuvium-hhrth of - 10 - 0. : s - 64.00 - -19.74, 137.99
prri01s rnnl: North of 18 - 10 o . ] o s -310.00 -35.00 -559.86, -48.47 | -74.82, 2.87
hwio1s ldurn-Narth of - 10 - o - 5 - 3.50 - -11.89, 19.81

' lough . h
hrwitozs blluvium -Bouth of - - - B -- S - o.41 - -0.17,1.00
MW1027. adme&.-ﬂm 19 1 o - 5 ‘s -BR.75 -17.50. | -245.43, 47.00 -90.42, 51,56
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TABLE 8-20 Quarry Gfoundﬁvatar Walls-Total Uranium Trend Analysis Summary-{ALPHA-0.05} {Continuad}

No. OF . Mo, OF THEND SLOPE 86% UPPER AND LOWER
OHEERVATIONS . NONDETECT DATA DIRECTION . ) iy Afyr) CONFROENCE INTERVAL ON SLOPE
{mg Alyr)
o LOCATION Ho- 194 -} we- | 1en4 1/91- 1994- 1/91- 1954. 1/91 10 7793 1994.1996
’ T 1994 | vase 1884 '.rm:_s* T 18948 Frasz - 1996 INCLUSIVE
[wivioso [Badrocknm - 14 17 2 ) . B o .| oar | aree | 1mi, 470 5E.71, -7.44
w1031 [BodraokNorth o - 220 -] o |- 1 u. - ga77 |- - 4872, 93,22
- cugh ' - ’ . .o : T T
IMwi1032 " Bodrook Korth of 16 12 - o | e | wm s. | 24800 | ses0 | 7400 64200 |-14.88, 299.98
ough : S : ) o : i
1034 Lctimok-Bﬂckqmund e a o= Q - 1 ) - «0.73 . - ' 3,38, 0.23
INW'rDSE Adluvium-Background |~ - 13 - -] - S - Q.18 - 003, 012
Dewrward
Stationary
U Upward
la} Location
1] “Trand direction st-tiumnr' thnrefora, ne dopa o datn :
Ach Hu detactabis concentrations reperted for time porio; thurefﬂm, no trending performad _

.. Inolushva
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TABLE 8-21 Quatry Groundwater Wells Sulfate Trend Analysis Sumrﬁary

No. OF . No.OF TREND " SLOPE 95% UPPER AND LOWER
OBSERVATIONS NONDETECTDATA | .  DIRECTION {mgAyr)  COMFIDENCE INTERVAL ON
| : SLOPE (mg/liyr)
WELL 17e1- 1984 . umY- 1994. wwot- - | 1984- 1/91. 1954- 1/91- 1994-
bl LOCATION 7183 1996 7raas 1986 7193 1998 1193 1998 o 1956
pW1002 Bodrock - Easl 17 15 . a o A u oy 11.48 8,85 473, t8.10 | 5.00, 1355
w1004, Bedrack - rim e 11 - o - s | - . 10.28 24,22, 21.74
bwioce ©  [Alloviam - North . T S o | L | e _— -44.00 .- 68,92, 3.7
B of Slough | : : _ . _
pwige? Alluvium - Morth | - 14 7 b a u - 5485 | -12.26 | 11.74, 8623 | -26.48. 17.86
: of Stough : : A ] o S
hvviooe fuvum-Noth |~ 11 - 0 - 1. © - 27.00 - 62,30; -6.18
. f Slough : '
Prc0s . [JAbuvium- Nerth - BERT - o - s .o .75 - 10.18,8.18
of Slough | : ) . X
o1z cack - North | : - . 11 - .0 - u - 798 - 3.27,13.38
_ 2 ot Siough : : : - :
pwiora haviurn - North T T D T s S 8.93 = | 1as 1808
. : Slough a
"MWIO1E edrock - North 1% 1 b o n_' B g . =70.00 380 5972, 3485 | -2:84, 17.00
f Stough ' . o . . T . :
pv1018  PAuvium - North - Eth - 0 - TN L 1135 - | 30672172
' # Slaugh
A1018 - Jalvium - South § - - 12 - o | - | s { - | nwea - -2.81, 24.09 -
] f Slough : - ) 3 . .
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TABLE 8-21 Quarry Groundwater Wells Sulfate Trend Analysis Summary {Continuead)

Ne.OF No. OF " TREND SLOPE 5% UPPER AND LOWER
OBSERVATIONS NONDETECT DATA . DIRECTION (i) CONHIDENGE INTERVAL ON
. . : SLOPE (mgAiyr)
WELL . 191 1994- 1191 1994 19 | 1398 91- 1834 1191- - 19894
o { rocanon 7/93% 1996 7/93* 1996 7/93% 1996 293+ 4§ 19ss | wmae 1998
pwvic20 TaRuvium - South - 12 - 2 1 - s 025 | - | -241,.008
. af Slough ' : I . . :
pr1021 0 Jalusivim - South - 1" - 7 —. | s 1 o - . -2.41, -0.05
C ot Slough : . . . d ;
Pawioza . JAbuviom - South - BT T P ST 5 - | oes . ~ i 0.86,090
' ot Slough : : : . . N ) ) )
w1027 Bedrock - fim LI 9 o D 5 5 635 | 1000 ‘| -s.e9 870 | 0085 2130
hawro29 - h:mk - Eant - 8 - o - - u - 11.00 - 5.00, 23.75
pwigso hodmd;-rim ' 15 10 o o | s s | 0.0 2k6 | -19.11 2568 | -2v.00, 603
' k_lwmﬂ : rack - North - 2 | - 0 S u - . 40.70 = 7| %007, 57.28
f Slough ' : : : C 4. - . ; ] o
bwvioaz . fedrock-Momh | - 15 10 - a b o s S 300, | 800 - f-1a30, 1360 | 116,59, 6a.82
. fs!mh N : H . . .
povicss drock - - - 12 SR R - s L - | -3 - .13.12, -0.81
w1036 -PAdhuviun - - 13 B 0 - 1w 6.70 - 1 as2 230
o Davwiward ' ' '
5. Stationary
u

.Upward
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TABLE 8-21 Quarry Gmu_ridwhter Walls Suffate Trend Analysis Summary (Continued)

{al Location not aatsetsd for 1randing B

{b} Trand direction gtationary; tharafore, no slope to data

o) Mo detectable concentratione reported for time pehod; therafors, no trending performed
* Inclusive ' : '
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6 - Waste Treatment Facilities:
§.6.1 Monitoring Program .

Groundwater monitoring wells have been placed around three waste management uits:
the quarry and site water treatment plant equalization basins, and the temporary storage area (see
' Figures 8-2 and 8-4), These wells were installed to detect contaminants i the uppermost water
units beneath these storage facilities in order to comply with the requirements of 40 CFR 264,
Subpart F, and 10 CSR 264, Subpart. F. The monitoring parameters were derived from previdis
evaluations performed and documented in the Engineering Evaluation/Cost Analysis for the
Proposed Management of Contapiinated Wazer in the Weldon Spring Quarry (Ref. 40)and the,
‘Baseline Risk Evaluarion for Expmure to Bulk Wastes at the Weldon Spn!ng Quarry, Weidon
Spring, M:.s.';auri (Raf 41). ' '

“The detection monitoring pmgram consists of quarherly samP]mg for the foll:nwmg
parameters;

. Total wranium.

- Anions (nitrate, sulfate, chioride, and fluoride). : .
 Mgétals (arsenic, barium, cadmium, chromium, lead, mercury, ssl_emum and silver}, -
* Nitroaromatic mmpounds

Annual samp]ing s performad fof the following paramah:rs: -

+ Radiochemical parameters {Ra-226, Ra-228, Th‘23i) ‘I‘h 232 U 234 and U-EBE) '
. Puljrchlunuaxed biphynels (PCBs).
* - Polynuclear arcmatic hydrocarbons (PAH).

& Pesticides (endrin, lmdane methoxychior, toxaphene; 2,4-D, and 2,4,5-TP Silvex).

Constituent concentrations at the monitoring wells were compared with prefwuusl}.f o

determined baseline concentrations for each well. If there was statistically significant evidence
of contamination (concentration exceeds baseline by three standand deviations), a program of
increased monitoring and/or an evaluaﬂnn of the le&chate mllected within the liners of the hasms

or storage area was initiated.
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8.6.2 Site Water Treatment Plant and Temporary Stnrage Area Monitoring Results

Collection of hase.]me data for the wells surrounding the equal:.zauun basin for the site.
water treatment plant and the tempora.ry storage area was mmpleted in December of 1994. The

" baseline dataset for each monitoring well was established with a minimum of eight samples -

coliected on a quarterly basis. Astat:tstlcal summary of these baseline data for wells MW- 2035 o
thmugh MW-2043 can be found in Table 8-22. Monitoring data collected during 1996 were
compared with the baseline data to ideatify significant changes in groundwater quality potentmﬂy
* attributable to operation of :hese facilities,

Primary and secondary d_rinking water standards were not exceeded, except for nitrate
at well locations MW-2037 through MW-2042, mercury at locations MW-2037 and MW-2038,
selenivm at the MW-2041- location, and 2,4-DNT at locations MW-2037 and MW-2038,
Elevated seleninvm and nitrate levels afc potentially due to the facility’s close proximity tcn the -

raffinate pits.

Baseline’ concentrations for lead were slightly exceeded at MW-2038, MW-2039 and -
MW-2040. These apparent concentration elevations are most likely attributable to changes in
sample collection and preparation rheﬂ_mdulugie_s rather than actual groundwater conditions.
. Baseline values were established from analytical results of filtered samples collected during 1993
and 1994. Beginning in 1995, groundwater samples Were no longe:r filtered due to a change in
project sampling procedures pursuant to BPA sampling guidelines. Metals potentially adhering
to suspended solids or precipitates, which had been filtered out prior to 1995, were not filtered
" from the 1996 samples. Despite the changes in the groundwater metals values, there is no

evidence that the integrity of the water treatment facilities or temporary stomgé area {TSA)

basins has been compromised. - This negative evidence includes no eleva.ted metals detected in
¢olected leachate and no mcmased volume of leacham at these facilities.

Nitrate baseline was not excesded ai any location at .the site water treatment facility
equalization basin. Al locations af the water treatment plant and TSA are stable or decreasing -
in nitrate concentrations. Sulfate baselines were not exceeded at any location. - One location,

MW-2038; in which sulfate. concentrations had been steadily rising in 1993 to 1994, had
apparcnﬂy stabilized during 1995 NUIIB of the locations exceeded the drmkmg water standard
“of 250 mg,r‘l
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TABLE 8-22 Baseline for the Detechon Mcrmtnring System at the Weldon Spring Site Water Treatment Plant and
Temporary Starage Area

PARAMETER |  MW-2035 | . Mw-2056 MW-2037 MW-203R MW-2030 MW.-2040 MW-2041 MW-204 MW-2043

' Arsonic 2.25 . 209 182 5.7 24 412 435 341 216
m . .

Bariam © 107 233 . 250 563 240 962 347 596 344
(ug/l ) . ' )
Cademium 391 1.89 3.67 3.67 598 4.04 4.20 3,80 3.79

{pg T )

Chronthzn 421 433 2.83 383 14.1 14,0 154 662 452
{glrl) . . .
Lead 408 2.17 165 165 1.50 330 5.53 2.40 1.31
(gt )

Mercury 0.14 014 3.40 437 0.15 0.12 0.59 0.13 0.15
w2 | .

Saluniam 4.7 1.86 - 200 4.9 245 9.42 96.6 1 ATHES
Sityer . 578 507 5.08 508 3.8 540 "3 618 4.96
Uranium 153 164 2147 232 anz 464 - 535 333 234
(pCUD _ >
Nitrate 205 5.04. 568 27 ST I 455 2256 138 3.00
(mgfT) :

Sulfite 6.89 5.64 1T 122 54.6- 219 196 . 395 20.8
(rog/T}

1.3.5TNB 0.02 0.02 .29 . 037 002, 0.02 g.02 0.02 0.02
- el ' :
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TABLE 8-22 Baseline for the Detection Mohitﬂring System at the Weldon Spring Site Water Treatment Plant and
. Tomporary Storage Area {Continued)

PARAMETER |  MW.2035 MEW-2036 MW.2037 MW-2038 MW-2039 MW-2040 MW.2041 MW-2842 MVW-3843
TNT 0.02 0.2 00 002 0.02 0.02 0.02 ooz 0.02
T . : ) :

_ 2,4.DNT 00 0.2 0.7 2.14 0.02 0.02 o 0.02 0.09
ey ' - - |

2,6 DNT 0.01- o0 219 0.41 oA o0 0.04 a.01 601
e : ) . .
Noter 1 pCUl = 00637 Bght.
195
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Nitroaromatic compounds were- detected at- locations MW-2037, MW-2038, and _
MW-2043. These detectable nitroaromatics were below basetine concentrations, There were no
detections at the MW-2039 Jocation which had 2,4-DNT and 2 G-DNT wporled above baseline

in 1996, '

. No PCBs or pesticides were reported above detection limits at any of the locations, and -
1o concentrations of total uranium weére above their respective baselines at any of the detection
 locations for the water treatment facility and TSA. 'Ihe 1996 detection monitoring data fur the
site water treatment pl&nt and the TSA are, summarized in Tahle 8-23

8.6.3 Quarry Water Treatment Plant-Mumturm‘g. Results

" Monitoring wells MW-1035 throngh MW-1039 were installed in 1991 to monitor the -
shallow groundwater in the vicinity of the quarry water treatment piant. In 1993, two additional
monitoring wells, MW-1040 nd MW-1041, were installed closer to the equalization basin to -
" better monitor the waste storage unit. Baseline has been established for these newer wells

utilizing 1994 and 1995 quarterly data. -Monitoring wells MW-1038 and MW- 1039 were deleted
from this thonitoring' program because they were located cross gradient fiom the equalization
basin at a distance too far o adequately monitor the hasm and are pussmljr downgradient of
. contaminant sources in the guarry..

The mnc:ntratinns at the wells. were compared to baseline for the parametm The

baseline parameters for each well are presented in Table 8-24 and the summary of detection . -

monitoring results is ‘given in Table 8-25. Samples were also anallyzed - for . nitroaromatic
compounds, pesticides, and PCRs. The baselines and analytical results are. not shown in either
table because these compounds do not natrally occur and bave not been detected .in the
mohitoring system. ' ' :

_ .The results of the bdmparis;un of the monitoring data to baseling indicated that monitoring |
well MW-1035 exceeded background for Ra-228, and MW-1037 exceeded baseline for isotopic

thorium during 1996. These minor exceedaroes are within érror Timits of the analytical methods -

~ and are questionable. Total uranium levels remain within basclme for afl wells at the water -
treatment facﬂlty detection mr:-mtonng network. '

DOE/OR/Z1548-675, Rev. B - 196




WELDON SPRING SITE ENVIROMMENTAL REFORT FOR CALEMDAR YEAR 12395

Firamay

TABLE 8-23 Summary of the 1996 Detection Moniforing Data for the Weldon Spring Site Water Treatment Plant and
- Temporary Storage Area : S

FPARAMETERS N - 2035 NWY-202§ 203 MW-2038 MW 2039 N 200 W-204 MW-2042 MW-2043
Areanlc pgi Avarsge <DL <DL | bl <DL =L 0L <B0L <Dt <DL
max/min <30 <830 <30 <20 <30 <30 <30 3.0 <A0
Earium gl Avarsge 7.1 | 284 1.1 177 .2 664 267 B17 3
Fra/min 110/80.5 2014277 80.8/70.4 190168 2330214 TG | 2747230 523600 A3 20E
Cadrnbim Averags <pt <0 <DL <DL _ <DL <DL <DL <0l “bL
e roaxfmin <30/ < 1.0 <300 1.0 <3.011.0 <Z.001.0 <3210 < 200202 <3010 | «2oy<n.2 2.0/ <0.2
Chiomtum - | Aversge 1.39 <bL <bL 1.08 7.83 214 <DL 119 260
il | maximin 15«20 <a,0f<1.0 cdtfci B 1.8<2.0 A7 20.2/17.9 <40/ 52.0 1Aic2 RAIrER
Land Average 1.7 <DL <bL 1,80 210 7.1a 1.00 158 1.48
LI sowrdrnii 1,701 2Ol =2.0/<1.0 4.3/<1.0 2.3/ <2.0 13,1441 100 < 1,06 3420 2420
fbsrairy Avaraga <L <DL 2.3 2.86 . =Dl <DL VAL .10 <ol
-pigh maccfmin <02 < 0.1 <02 0.1 a.ar4 41117 <021 <01 <03 =01 0,28/ <0,1 0.1/x0.1 <021 0.1
Salsnkm Avarags <Dl <0l .93 1.4 8.0 .33 - 6.7 <DL 2.43
wagil maximin «<4.0f <26 C4.0/<25 4.8/ 3.0 12.3710.4. 10.1/8.1 7.742.68 1 5105 <B.Of <20 2.8/ c3.0
siver | Aversys 1.77 <DL R 14 <0L 1.0 B <DL <DL
LI Prrae/ ke 2.8j<1,0 <Ayt ? 2d.0fe1d 1.0/ 0.7 4.0/ <1.0 1.60<1.8 4.0r=1.0° <100 =1.00
Totd | Avaregs - 0.48 0.73 128 1.20 : 288 2,96 a4 2.66 3.08
Lirdnitn s P 0,650, 30 0, T/0. a8 1.471.18 1.8471.18 - A3.19/2.88 - 2.82/1.87 4.45/3.64 28032 8.28/1.48
=1l] : . . :
Hirate. Avarage gy 283 1949 18 261 72 e - £.96 .06
mart © | reewimin 0.6/0,38 3028 2E2ER B4Cr 150 56,2117 06/60 2535 T2 B.0f2.7
Buftate - | Average 1.8z 4,30 141 107 201 13.7 ar? N 1E.3
mgil e 2.001.82 0010 16814 30 118/08.8 50.4/3.0 17.4/9.24 4B. %432 ad.za 16.56/14
wr Avaragi <Ot <DL - <L epl <Dt <ol <DL " ent ent
" g enece/min <003 <0.03 0,03 0,03 <003 <003 <0.0% <0.03 <0.03
" DOEFOR/21548-676, Rev. 0 197
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TABLE 8-23 Summanr of the 1996 Detectlnn Mumtnrlng [Jata fﬂr the Weldon Spr:ng Sitﬂ Waber Treatment Flant and
Temporary Storage Area {Continued} .

PASAMETERS | MW.2636 2028 Mw-zoa? | now2eze amw-zoam | mw-poan MW-2041 - M- 2042 MW. 2043
2,4-DNT Averngy epl <DL 0.4 1.53 : <DL | TepL <DL L o<ht .08
oy - <0,03 <008 o504d - [+ 1.3 <003 <003 0,08 <0.03 - 0,0A/0.06
2,8DNT ap— DL <DL <DL <L - | - <DL o .oenL T oEpL .o,
A s rin | Q.M B4 R <001 - Q.01 w0 <0.01 =G.01 <. <001

TABLE 8-24 Baseline for the Detaction Monitoring, System at the Waldn'n _Sp_ﬁng Quarry Water Treatment Plant

PARAMETER MW-1035 MW-1036 MW-1037 | MWw040 | mw04r

Wamium, total (pCiA} B © 2.88 270 3.08 12.0 7.66

: U-234 {pCifk ' . 120 - | @ - | .. 498 . 108 | = 579
| y2asecin EETY I fa azs | &7z |- . 845
Fa-226 (pCif) 1.32 0.25 0.72 Caar ) 147

Ra-228 (pCiH B o |- 100 158 11| 1.28

Th-230 (pCin y23 294 | . o048 088 - | nal
Th-232 (pCiM 0.35 ' Q.34 ' a0 | asa 0.35 '

Chloride (mgl . 882 102 ERIT S 16.0  8.34

Fluoride (mg/ | 0.28 o8 | o7 042 0.26

Nitrate (mgf) o 037 .| = 022 0.82 " 028 . 032
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TAE!L__E 8-24 Baseline for the Detection Monitoring System at the We_'l'dm_'i Spring Quarry Water Treatment Plant

{Continued} _ :
PARAMETER . MW-1035 w1036 | mwi037 | mwaoso [ mweipar
Sufate Imgll b q00 | s20 55.5 106 52.8
Arsenic {ggll * . : 6,09 S am 560 . | 9.83 . B84
Barium (woh) ' 315 as1 . | 'ng.z aso .| . 553
Cadrnium gl : 218 361 344 '3.96 3.67
Chromium g 4.8t 787 | 7.67 198 185
Lesd (wgl) | 1se 206 - . 2,08 ‘272. |  sp4
Mercury g 0.18 .20 C.17 G.42 0.58
Setenium g/l 7.81 - a6 . 5.9 5.63 5.26
Sitver (g | 439 478 . 478§ | 569 845

{a} . Mo data avallable for determination of bassfine,
Note: ~ 1pCil = 0.037 BgA.
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TABLE 8-25 Summary of the 1996 Detection Monitoring Data for the Weldon Spring Quarry Water Treatment Plant

PARAMETER © MW-1035 MW-1036 WW-1037 MW.1040 MW-1041

Uranium, totat average <L .. 5.79 2.54 2.85 817
ApCim : ) — -

_ o © pax/min <0.7/<0.2 16.5/1.66 7.66/1.06 5.90/0.62 7.59/4.98

. Ra-226 average 049 L 0.14 0.47 0.82 098
{pCif) — — - -

max/rmin - _
Re-228 average 1.33 0.49 1.32 0.88 0.79
{pCif -

max ivin - - -
Th-228 average 0.26 =022 1.18 0.47 (25
R Cif) ) )

max/min - - -

. Th230 average 0.23 <0.11 0.57 0.43 <0.12
(T maxmin - -
Chioride . average 29.7 . 287 4.54 4.6 4.97
moAl maxfmin A7.6/11.9 518/120  5.6/2.6 3T, 8.2/3.83
Fluotite sverage 0.18 0.20 0.37 0.17 0.18

i “ max/min 0.28/<0.25 0.27/<0.2 0.40¢<0.20 0.18/0.14 0.18/0.13
Nitrate - " average 0,05 0.16 0.25 6.73 - . D.0B
mgAl - - i '
maf rhaxfmin (.061<0.05 0.3/<0.1 0.43/0.10- 2.8/<0.05 . 0,99/<0.05
Sulfate averapgs 50.7 952 286 249 ag.12

ol maximin . 59.0/40,4 . 150/58 3904180 3014190 52.4/41.2

DOE/OR/ZI S4B576, Rev. 0 .
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TABLE 8-25 Summaw of the 1996 Detection Munttanng Data for tha Weldon Spring Eluarry Watﬂr Treatment Plant-

{Continued)
- PARAMETER MW-103% MW-1036 MW-1037 MW-1040 MW-1041
Arsenic average 1.81 283 - 3.33 212 - 1.27
e maxdmin £.2/<2.0 | A.6/<2.0 7.8/<2.0 - | 8.21<2.0 1.6/<2.0 °
Birium average 219 27 220 257 378
et . max/min . 3187250 - 256/178 4321138 361/208 | 4401338
 Cadmim average . <DL “=DL <DL 1,60 1.65
o)  maximin 24710 <4.0/<1.0. <4.0/<1.0 ' 28i<10 4310
Chromium a.\rernge 3.11 13.7 4.30 . 5.61 =T
bt ma/imin 8.0/<2.0 41.7/4.0 13.8/4.70 18.4/<3.0 <d,1/<2.0
" Lead  average .1.8% 0.80 6.44 3.42 <DL
ot} " maxdmiin 4.8/<1.0 0.67/<2.0 17.2/2.1 11.5/<1.0 <2.0/<0.6 .-
Mercunr average | CIB‘E Db <DL - <0l <DL .
bl _ Ba/min 2.41<0.2 <0.2/<0.1 <02/<0.1 - <0.2/<Q.1 <0.2{<0.1
Selerium average . <DL <OL 184 | 188" <ol
walb. _ max/min «3.9/<1.5 4.0 1.5 3.0/<1.5 3.0/¢1.% . <d. G.F-r:.‘l 5
Sitver averape 1,68 <DL 1.90 <DL <DL
vt ﬁmx'rm 1.9/<1.0 <B9/<1O 1.4/<3.0 - <5.9/<1.0 <5.9/<1.0
fa) ‘I.ucatlun sampled once diring 1995 ﬂ'!erefnre no mammum uur mﬂmum repurted
Note: 1 pCifl = DGS?B-q."!
Duﬁmn}zlmm.m.ﬂ ' 201
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Monitoring wetls MW-1036, MW-1037, MW- 1040 and MW- 1041 had- levels that
exceeded baseling for suifate during 1996, These increases reflect a regional sulfate increase E
mtthuaHywc:mtyandmmthhwedtabeduemcnmammaHﬂn :

Chloride hasehnc concentrations were exceedad in samples collected from mummnng
wells MW- 1033, M‘W 1036, and MW-1040. The sources of these excursions are unknown, but _
it is vatikely that the water treatment facility is contributing to the chloride concentrations
because one of the wells, MW-1035, is hydraulically upgradient from the facility. Monitoring
© wells MW-1037 dnd MW-1041 do miot exceed baseliné and zre located closer to the treatment
facility than MW 1035. A potential source of chioride is the deicing agent applied to Missouri -
 State Route 94, which is routed along the northemn penmeter upgrad:ent of the quarry watﬂr

N treatment facmty

Memls concentrations exceeded baselines in fmtr of the detection monitoring wal]s .
Chromium levels approximately exceeded baseline in MW-1036 and MW-1037 wells and lead- -
 baseline was exceeded in wells MW-1035 and MW-1040-during this period. A potential source -
of the elevated metals concentration is the stainless steel casings and screens used in'the '
construction of the detection wells, .Chromium and lead can be leached from stainless steel. It . .
is possible that such a pheriomenon occurred during 1996 when chloride levels were elevated,
. due to the use of saits for- deicing, or diluted hydrochloric acid, which was msed to
decontaminate remediation equipment. Either salts or acid can corrode steel. The leachate
collection and monitoring program at the water tmatment facmty mdlcates there: are no pmblems
with the lined impoundments. Co '

The remainder of the monitoring pammeten remained within baseline for each well. No
~ detectable concentrations of nitroaromatic compounds, PCBs, polycyclie: (or polynucl&a:)
ATQMmatic hydmcarhnns or p&stlﬂldes were reported for 1996. '
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~ 9 BIOLOGICAL MONITORING PROGRAM
9.1 1996 Biological Program Highliglrts

Fﬂllowmg is the highlight of the 1996 biotogical monitoring program. This item, aﬂd.__'
others, are further discussed in this chapter. S

. Total’ uranium concenuﬁtinns in fish fillet samples from the Femme Osage Slough
“and Busch Lakes 34, 35, and 36 remained within the range of historical valiies
and showed no indications of increased uranium accumulation in fish tissoes. .

_9.2 | Program I}l_iﬁcriptiun

Many of the biological sampling activities directed by DOE Orders 5400.1 and 5400.5
such as praupamnonai monitoring, effluent monitoring, and environmental surveiltance are used
to support the National Environmental Policy Acr (NEPA) and Cﬂn;ureherutvf Erw;mnmenm.!

' R&spm.sa, Compensation and Liability Acr (CERCLA) biological menitoring program and may '
include the collection and ana.lysm of water, soil, fcodsmffs and biota samples.

Ac;lwties for the biolegical munimring program are selected fmm the resultsof pathway.
analyses. Exposure pathways identified for human. and ecological receptors are: identified in
Section 2.1 of the Environmental Monitoring Plan (Ref. 42). Complete pathways are those that
show a link between one or ‘more contaminant sources, through one or nmore environmental
tmnspﬂrt processes, te-a huran or ecnlﬂgmai exposure point, These exposure pathways are used -
to direct biological sampling activities and determine the type of data that needs to be gaﬂwred

documemed and repnrted

Rﬂsults' of biological monitoring also provide data for the human ingestion pathways and

. dose caleulations to native aquatic organisms. The remaining pathways are monitored to support

biological risk assessment studies and compliance with environmental surveillance requirements.
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93 Applicable Standards

DOE Order 5400.5 addresses the protection of native aquatic. organisms from the -
potential bioaccumulation- of radionuclides, The Order states that the dose absorbed: by such
organisms shall not exceed 1 rad per day from exposute to the radioactive matmal in hquui

wastes discharged to narural waterways.

The hmlugmal mumtﬂnng program provides supporting data on thn possrhle mgestmn of
. biota by humaans for the dose estimates in Section 5, Thes.ecalculaﬂummbmdunthe
guideline given in DOB Order 5400.5 that members of the public should not be exposed to
radigtion sources as a consequence of all routine DOE activities in any one year that could cause
. an annual effective dose equrvalem greater than 100G mrem (1 mSv)

94 Aquatic Monitering

Biota are primarily exposed to radionuclides and otber contaminants of concern at the
Weldon Spring site by aquatic pathways. Contaminated surface water runoff from the ﬁt_e to
off-site lakes and streams provide the main rowte of exposure to bicta. - Studies have been
conducted to determine the uptake of coritaminants on biota at on-site and uff-slte properties.
The main cﬂntanunant mumtorﬂd in off-site surface water is uranium. '

.9.4'.1 Fish '

The Enwramnemaf Mammnng Plan (Ref. 42) requu'cs that fish samples from the Femme
' Gsage: Slough and Busch Lakes 34, 35, and 36 be collected every other year or if annual average
| uranium concentrations in lake watérs are found to be statistically higher than the Average
concentration found in lakes from previous years. In 1996, a scheduled collection year, the
-Weldon Spring Site- Remedial Action Project (WSSRAP) sampled fish from these locations -
(shown on Figure 9-1) in conjunction with the Missouri Department of Conservation.

Fish samples consisted of game species such as largemonth bass, crappie, sunfish, and
~ catfish. Samples were prepared as fillets, and were analyzed for total uranium. Uranium -
- concentrations in fish fillets from the various sampling locations are shown in Table 9-1. Total
. uramum concenirations in fish sampled in 1996 were within historic tanges and showed no

' DOB/ORIZISAE-676, Rev. O 204
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TABLE 8-1. Uranium in Fish Fillet Samples (1996) in pCi/g
LOCATION |  SUNFISH BASS. . | CATHSH . | CRAPPIE - CARP .
| Lake 34 0.00328 " 0.00163 0.00188 | 0.000687 NS -
Lake 35 0.0190 0.000687 0.00388 | 0.00237 NS.
‘Lake 36 0.038 - .} 0.00220 0.00491 0.00254 NS
1 Femme 0.00488 0.00229 . | 0.00256 0.00367 0.00303
Osage Slough ' :
| Lake 33¢ | 0.00103 0.00369 0.00379 0.000790 | 0.00455

Background location.

NS_ Not sampled.

increase in uranium accumulatmn in fish tissues. Surface water uranium concentmu-:ms were
also within historic ranges at these locations, Therefore, the next scheduled fish sampling event
will lal-:e place during Calendar Year 1998, as descnbecl in the E}mmnmenm.{ﬁfmﬁmmg Plan

(Raf ),

9.42 Terrestrial Monitoring

_  The Enﬁmmnenmj'ﬂam;onhg Pkﬁr (Ref. 42) stipulated that monitoting of* terrestrial -
. foodstuffs would be conducted only if ansual average air mogitoring results indicate ahove
background concentrations of radionuclides.at critical rweptor sites. Since amual air mumtonng ;
" reswits did not show above backgmund air monnmng mults, foodstuff s&mphng did not takc

place in 1996,
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m' MGWML.QUM ASSURANCE PROGRAM INFORMATION
1.1 Quality Assurance Highhghts

. Average rﬂlanve percent dlffemnc&s calculated far gmundmater surface water
and springs were wuhnthaiﬂ% cmntecommendadbyttECLR

R Trip blanks analyzed for volatile m:gamc mmpt}unds d1d not exceed: the
racommmd CLP {:rrtennn

» The data valldauon pmglmn accepted 92. 5% of the dal;a selected for validation
quahfymg in 1996.

10.2  Program Dveﬂmw S

The environmiental quality assurance. program includes management _'ﬁf the guality
assurance and quality control programs, plans, amd procedures governing environmental
monitoring activities at the Weldon Spring Site Remedial Action Project (WSSRAP) and at the
~ subcontracted off-site laboratories, This section discusses the environmental monitoring
. standards at the WSSRAP and the goals for these programs, plans, and procedures,

: - The environmental quality assurance program provides the WSSRAP with reliable,
accusate, and precise monitoring data. The program fumshes guidance and directives to detect
and prevent quality problems fromt the time a sample is collected umtil the associated data are
evaluated and utilized. Key elements in achieving the goals of this program are compliance with
the quality assurance program and environmentil quality assurance program procedures,
_ i personnel training, compliance audits, use of quality control samples, complete documentation
“of field activities and laboratory analyses and review of data dmumentauon for pmclsmn
amurac},r, and mmplcteness :
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10.2.1°  Quality Assurance Program

The Project Managemem Contractor Quallty Assurance .ngmm (QAP) (Ref. -22)

establishes the quality-assurance program for activities perfcmned by the Project Lmﬂgemem .

Ccntraw:rr (PM(C). The QAP mqmrea compliance wrth the cntena of POE Order 5760. EC
1l_}.2.2 Eumnnmental_Quality Aasumme Pm]ect Plan

"The quality assurance requirements for WSSRAP environmental daia- operations are -
addressed in the WSSRAP Environmental Ouality Assurance Project Plan (EQAPP) (Ref. 44), -
The EQAPP outlines the appropriate reguirements of BPA QA/R-5 (Ref. 65) for:
characterization and routine monitoring at the WSSRAP. The EQAF;P does not supersede the. -
QAP, but rather cxpands on the spec:ﬁc requirements of eavironmental mﬂmmnng and
characterization activities. - > : '

The primary purpose.of this document is to specify the quality assurance Tequirements
for environmental data operations of the WSSRAP. The BQAPIP is also supported by standard -
‘operating procedures (SOPs), the Sample Management thde (Ref, 61}, the Environmental Safety
and Health Plan (Ref. 45}, the Environmental Monitoring P.ﬁan (EMP) {'Raf 42), amd samphng
plans wntten for specific enwmnmmtal sampling. taxks

10.2.3 Samp]é Management Guide

| ‘The. Sample Managemens Gudde (SMG) (Ref. 61) summarizes SOPs and data quality
requitements for collecting and analyzing environmental data. The SMG describes

administrative procedures for managing environmental data and governs sampling ‘plan -

prepamtmn data verification and validation, database administeation, and data archiving.
Guidance on developing data quahry .objectives for specific mvesugamns is also detailed. 'Ihe
SMG details the specific requirements nf the EQAPJP. '
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10,2.4 Enﬂrnnmentai Monitoring and t:;!naht}r Asgurance Standard Operating-.
Procedures :

SUPs have been dnveloped for Toutine activities at the WSSRAP Envnnmnnnm] '
monitoring SOPs are generally administered by the Envnnnmenml Safety and Health (BS&H)

Department, and thlnyﬂssuranceS{}PsareadmamatemdhyﬂumjeQOhtqummm o

These two departments are responsible for most SOPs used to administer the environmental
quality assurance program described in this section. Controlled mples of SOPs are maintained -
in accordance with the document control requirements of the Project Manngemem Contractor
Qun.!zry Assurance ngram (Ref. 22}

1025 Use and Presentatinn of Data

Analytical dataars received from suboontracted analytical laboratorics. . Uncensored data
~ have been wvsed in all veporting and calculations for this -site ‘efivironmental report where
available. Uncensored data are those data that do not represent a ND (nondetect) and instead -
report instrument responses that quantitate to values below the m}nned detection limit. These
types of data are designated by parentheses around thie data value, for example "(1.17)". If .
uncensored data were not available, nondetect datz were used in calculations of averages at a
value of one-half the detection Limit {DL/2). The EPA recommends the use of the DL/2 value .
for statistical manipulation of data when the percentage of nondetects.in the data set is small and
nncensnred daxa are not. ava].l&blﬁ {Rﬂf 46)

10.2.6 Independent ﬁsseﬁments and Apprmsais

The environmental programs ate assessed by the Project Quality Department. They
evaluate compliance by - performing surveillmices and independent assessments of the
environmental programs and generate assessment reports to track deficiencies and corrective
“actions, The WSSRAP is also appraised routinely by exterpal na'gamzannns including U. S -
Department of Energy (DUE}H&miquanersandthﬂDDEﬂnledgcﬁpemtmnsﬂfﬁcﬁ The

_external audits assess compliance with applicable regulations, DOE Orders, and site plasis and o

procedures.  All assessment and apprmsal TepOTts, deﬁcmncles, and. corrective actions -are
tracked usmg the Site Wide Assessment Tracking System (SWATS).
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10.2.7 Subcentracted Off-Site 'l.ahumnms' Programs

.Subcontracied off-site labnmmnr:s that performed analyses used for the pmparatmn of
this report use Contract Laboratery Program (CLP) methodologies when applicable.  For cettain -
~ analyses (such as radiochemical and wet chemistry) the laboratories are using EPA 600 (drinking ~ -
water), BPA 900 (radiochemical analysis of drinking water), or methods that are reviewed and
appraved by the Project Management Contractor (PMC) prior to analysis of each sample. Each
of the subcontracted off-site laboratories has submitted a site-specific Quality Assurance F’ﬂ;}ect -
Plan (QAP;,P} to the WSSRAP and controlled copies of their standard operating procedures.
The QAPjPs and SOPs are reviewed and approved by the PMC befors any samples are shipped
to the Iabﬂramry Changes to the standard analytical pmtnca]s or methodology are documented
in the controlled SOPs. All of the laboratories currently being used by the WSSRAP hiave had
. a prehmmary assessment of. their facilities to make sure that they have the capab:hty to perfﬂnn
. work according to the specifications of their contracts. Quality assurance assessments are
performed mutmely to inspect the laboratory facilities and- upérat'mns, to ensure that the
laboratories are performing analyses as specified in their contracts, and to check that WSSRAP .
data documentation and racurds are bcmg properly ma:mtauned

18.3 . Apphcal_:le Standards

* Applicable standards for envirommental quality assarance include: {1) use of _thje'.
‘appropriate analytical and field measurement methodologies; (2) collection and evaluation of
quality control samples; (3) accurdcy, precision, and ‘completeness ﬁ'-.raluatmns, and -
{4) presarvaunn and security of . all applicable dﬂﬂﬂlmnts aud reCoEds perﬂnent o the .
environmental mommnng programs.

16.3.1 mtyﬁml and Field Measurement Mothodotogles
Analytical and field measurement methodologies used at the WSSRAP comply with

-applicable standards required by the DOE; EPA, and the American Public Health Association.
Amalytical methodologies used by subcontracted laboratories for environmental monitoring follow

ithe EPA CLP requirements (metal and organic methodologies) and the EPA drinking water and - |

'- radiochemical methodologies or methods that are reviewed and approved by the PMC prior to
: anaiyms of each sample. Field measurement mﬂhudulugm typma]ly fallow the American Public
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' Health Association Standard Me:hadalag;es Jor the Exammarmn af Wazer and Wastewater
" (Ref. 47).

10.3.2 Quality Cﬁntml S_ai:_n_:ples
Quality control samples for -vunummtal mummnng are collected in accordance with
. WSSRAP SOPs that specify the frequencies of quality control sample collection. Quality control
samples are taken in accordance with guidelines in the EPA CLP (Ref. 29). -

Descriptions of the QC éamplas collected at the W3SRAF are detailed in Table 10-1.

TABLE 10-1 QC Sample Description

TYPE OF QC SAMPLE | - DESCRIPTION

| Water Elank {WE] o Monitors the purity of distiiled water used far field blanks
and decontamination of samaling equipment. Water blanks
are collected directly from the dmbHed WRtEr raservoir in the
"WEESRAP laboratory.

Field Blank {FE} #onitors potential contaminants, such as dust or volatile

' ‘| compounds, that may be introduced at the site of sample
collection, Field blanks are ‘collected in the fmld at tha same
time of sample collection activitias,

Equipmuent Blank (EB) _ Monitars tha affactwanass of decantamination'pmadures
- o -} used on non-dedicated sampling equipment. Equipment
tlanks include rinsate and filker blanks, '

Trip Btank (TB) Monitors volatile organic compounds that may be introduced

' during transportation or handtling at the laboratory. Trip
blanks shall be collected in the WSSRAP Iahuratnr',r with
prepurged distilled water,

Fiald F'_tap_licate (FRI Manitors field conditions that may affect the raprnduninhty
- | of samplas collected from a given location. Field rapht:ates
are collected in the field at the sample location.

Blind Duplicate : { A duplicate that provides an unblased measure of laboratory

o : | precision. Blind duplicates are additional aliquots of the
routine sample taken in the field and given an aftered
identification code to conceal the saniples identity fram the
Nlaboratory.
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- TABLE 10-1 . Qc S_ampla'Des'cr_iption {Continued}

. TYPE OF QC SAMPLE

B DEEI:HIP.'I'IGH :

Matrix Spike" (M5}

{ for a glven matrix type. The rasults of this analysis and the

Assessas matrix and accuracy of laboratory measuraments

routine sampla are used to cumputa th«a parmm ramuew
for aagh parameter.

| Matrix Duplicate® {DU} -

compute the relative percant ditference for each paremeter,

Assesses matrix and pfeciaiuri of Iaburuiuw'_munaurmnem_:a
for inorganic paramaters in a given matrix type. Tha results
of the matrix duplicate and the routine sample ere used o

Matrix Spike Duplicate® |MD}

.for organic compounds. The matrix gpike duplicate is

Agsasses matrix and precision of laboratory measurements

spikad in the same mannat as the matrix spike sampla. The
resudts of the matrix spike end matrix spike duplicate are
used to datermina the reistive paercent dlffaranuu far urganic
parameters, :

Secondary Duplicate {SD) . A duplit:ate that compares tﬁn primary laboratory with &

- parformance of the primary laboratory. The secondary

secersiary laboratory.. providing an additional check en the:

duplicate is an additionat aliquot of the routine sampia that
is sant 10 n sacondary laboratory.

A taboratory sample is split from Jﬁ_rge m;iluma sampies.

10.3.3  Accuracy, Precision, and Completeness

At a iinimum, the WSSRAP Data Validation Group determines the analytical accuracy,
precision, and cumpleten:ss of 10% of the enﬂronmental data collected. Data validation is

required undar DOE Order.5400.1.

1ﬂ.3.4 Preservatiun and Secvrity of Documents and Records

Raquuemntsfmpmservauonandmtynfdmmnmandmunismspmﬁedm
. DOE Order 5700.6C. Alldmmmmmmmonmmlmwﬂngmpmwedmd _
secumdbyﬂmdepamnentsthatpmdmethem
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10.4 Quality Assurance Sample Resu]ts

The quahty assurance program is assessed by analynng quality conunl sample res:ﬂts and -
cumpanng them to actual samples using the fu]lnwmg mathuduhg}r :

10.4.1 = Duplicate Analyses Rmults

Two kinds of duphc:ate analyses were perfﬁrmad in 1996 tnatrix duphcates and
secondary duplicates, The ‘matrix duplicate amalyses were  performed at subcontracted
laboratories from aliquots of original samples collected at the Weldon Spring site. A secondary
duplicate is an additional atiquot of the original sample split by the WSSRAF and placed into .
& separate container and sent to & secondary laboratory. Matrix duplicates were used to assess
the precision of analyses and also.to aid i in cvaluatmg the homagenalty of samples or analy’ucal _
interferences of sample matrixes. L

Genemlly, matrix duplicdte samples were analyzed for the same parameters as the
original samples at the rate of approximately one for every 20 samples. Secondary duplicate
. samples were collected in accordance with Procedure ES&H 4.1.4, which states that secondary
duplicates shall be collected on a monthly basis. Typically, duplicate samples were analyzed for
mOore COMMon parameters e.g., uranium, inorganic anions, and metals.

When matrix and secondary duplicate samples were available, the average mlatiﬁepercém _
difference was calculated. This difference represenits an estimate of precision. The equation

“used (as specified in the USEPA Comtract Iabarmmy ngmm Inorganic Scape af Work,
- [Ref. 29]) was: '

RPD = {5-D)_f_(’{§+_1))f2} x mﬂ:- |

where 8§ = the normal mh
D the duplicate analysis

[

. The relative percent deference was calculated oy for smnple.s whase analytmal results
exceeded five times the detectmn hmzt
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Table 10-2 summarizes the data of calculated relative percent differences for groundwater -
(including springs) and surface water (including National Pollutant Discharge Elimination System
" [NPDES}) samples. Both the matrix duplicates and the secondary duplicates are summarized
_together. Parameters that were not commonly analyzed for and/or were not ountammants of

. concern were not evaluated

The results in Table 10-2 demonstrate that ali av'eaﬁge relative percent differences

calculated were within the 20% criterion as recommended i in the CLP (Ref. 29 and 46). Asa

resuit duphcatc sample anal:,rses in 1996 were of aoceptahle quahty

TABLE 10-2 Summary of Calculated Relative Percent Differences

PARAMETER: Nta) . AVG. RPD * MIN. RPD MAX. RPD,
Alkalinity 1 0.5 o5 0.5
| Arsenic 3 2.0 0.0 3.0
BariLim 12 3.6 0.2 161
.Calcium' _ 1 1.1 1.1 1.1
Chioride g 2.1 00 © 4.0
Fluoride 4 4.0 0.0 12.5
‘Magnesium 1 - | 0.8 . 0.8 . 0.8
Manganesé 1 1.0 10 10
Mer‘cur\r' - 1 3.7 3.7 . 7 -
Nitrate-N 13 4.9 02 15.4
Strontium 1 0.8 _ ﬁ.ﬂ | 0.8
Sulfate 18 2.2 0.0 12.1
Total Suspendad 4 4.7 R 1? 12,2
Solids . ]
Gross Alpha 7 1.1 -_:Lé 337
Uranium, Total 17 3.5 0.3 16.4

{a} Data populatian size. .
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- I{I.4.2 Blauk Sample Results Evaluation

Various types of blanks are collected by the WSSRAP to assess the mndiuons andfor .
mntanunants that may be present during sample collection and tmnsponauon These conditions
.and contaminants are menitored by collecting samples 1o ensure routine samples are not being.
contaminated. Blank samples evaluate the '

v _ Enwmmnemal condlmns uader which the samljl.e; (1 £., vﬂlatﬂe anaiyses} were
shipped (trip blanks). '

. Ambient conditions in the field that may affect a sample d‘unng collection
(field/trip blanks) '

. Effectiveriess of the decontamination procedure for sampling Eqmpmcnt used to
collect sampies (equlpment blanks).

* Quaht;-.r of water used to. demnmmmatf: sampling eqmpmmﬂ andf’ur ASBESS the: _
amblent cundltmns (distilled water blanks). .

* ° Presence or ahse:nce of contamination potenm]l}r umduoed ’thmugh sample
. preservation and/or sample containers,

Sections 10.3.2.1 through 10.3.2_4 discuss the éa_lﬁpie blank anal}'ses and.the summary'_
of analytical resulis that were above the analytical detection limits. ‘Field blank samples for
groundwater, surface water, spring and seep water, and NPDES water were evaluated wgethe:r. -
as a set. :

. 10.4.2:1 Trip Biank Evaluation. Trip blanks are collected to assess the impact of
_sample collection and shipment on gmundwater and surface water samples analyzed for volatile
organic compounds, Trip blanks are sent to the laboratory with each shipment of volatile §
organic samples. S o
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_ In 1996, 35 trip blanks were analyzed for volatile organic compounds.. Low
cuncentratmns of acetong and methylene chloride were detected in three blanks, ' Al dﬁtﬂcnuns_ :
. found in these sampies were Just above the detection limits and dld ﬂut exmed CLP criterion. -

10.4.2,2 Field Biank E?aluaﬂnn Field blank samples are collected at mammﬂng
sites just prior to, or unme:dmteljr after, actual samples- are collected.” The field blanks are
.collected to gssess the ambient air conditions at the san@elucaﬂons 'Ihe}'manalymdfmthe. :

parameters being sampled which, therefore, are genm]l}r the parameiers of concemn, such as
uranium, anions, metals, and nitroaromatics. : '

In_ 1996, six field blanks were collected. Table 10-3 presents the ratio of detects to total
number of samples collected for each parameter having results above the detection Limits.

" TABLE 10-3 Summary of Field Blank Paremeter Resuits

'NUMBER OF DETECTS/NUMBER | EVALUATION AND SUMMARY OF

PARAMETER

Mitrate-N -

- OF ANALYSES - DETECTS
| Mitrogromatics 0 aut of 6 {0%] Nfa |
.Chlgricta 1 out of 4 {25%!) -1 of 1 {100%) >5xDL-
Fluoritte " 0 out of 4 (0%) O ON/A
Sulfate 0 out of 6 0%) N/A
2 out of 4 (EO%} 1 of 1 {100%) <2xDL

© 1 6f 1 {100%) <3xDL

Uraniurm, Total

1 out of & (17%]

1 af 1 (100%) >5xDi

Arsenic 0 out of 4 {0%) N/A _
| Barium 2 out of 4 (50%) 2 of 2 (100%} <3xPL.
| Berylium . 0 aut of 2 {0%) O NA
| Cadmium 1 out of 4'(25%) 1.0f 1 [100%} <2xDL
Chromium "0 out of 4 (0%) . Niﬁ
Lead 1 out of 4 (25%) " 10f1(100%} <3xDL
| Lithtum - 1 out of 2 (O%) 1 of 1 (100%) <2xDL
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TABLE 1G-3 Summary of Field Btank Fai‘ah}ater Resuits {.Cuhtinuad} '

| WUMBER OF DETECTSNUMBER | EVALUATION AND SUMMARY OF |
.. PARAMETER OF ANALYSES 1 DETECTS -
Mercury - - 0 out of 4 (0%} N/A
Selenium O out of 4 (0%] NA
 Strontium 1 out of 7 (50%) 1.0f 1 (100%} <5xDL
Thallium 0 out of 2 {0%) N/A '

CL  Detection Imm <dx = Lesa than two times; =5 x = Greatar than five times - .
MiA Not appllcahle

10.4,2,3 . Equipment aud Bailer Blank Evaluation. Equlpment and bailer. blanks
are collected by rinsing dmanta:mnated equipment and bailers with distilled water, and collecting .
the rinse water. This procedure is used to determine the effectiveness of the decontamination
process. At the WSSRAP, most of the groundwater samples are collected from dedrcated
equipment, and surface water is collected by placing the sample directly into a sample cofttainer;
therefore, no further discussion is pms&ntad : '

10.4.2.4 Distilled Water Blank Evaluation. Water blank samples are collected .
to evaluate the quality of the distilled water used to decontaminate sampling equipment and to
assess whether contaminants are present in the water used for field and trip bianks, Water blank _

samples also serve as laboratory blanks. Generally, the water blanks wers analyzed fc-r'

* contaminants of concertt and were collected at the same time as field blanks.

- In 1996, _12 water blanks were collected. Table 10-4 presents the ratio of detects.to the
total number of samples collected for each parameter that had results above the detection Limit. . -
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TABLE 10-4 Summary of Distilled Water Blank Fararneter_Hésults
NUMBER OF : _
. . DETECTS/NUMBER OF - EVALUATION AND
. PARAMETER ~ ANALYSES SUMMARY OF DETECTS

Niﬁuammatics . D. out-of 11 [0%] ' MN/A '

PCB's 0 out of 4 {0%) N

Ch?nridg . O out of 7 10%) N/A

Fluoride - 0 aut of 7 (0%} N/A _

Nitrate-M 3 ﬁut of 7 {43%) 2 of 3 (1100%) }.EXDL

Sulfate Q out of 10 {0%) NiA

Uramiom, Total

2 out of 11 (18%)

1 of 1 {100%} <2xDL

" 0 out of 10 {0%)

- 1Tof 1{100%) <4xDL

Arsenic MN/A .
Bariumn T outef 10 (10%) 1 0f 1 {100%) <5xDL
Beryllium 0 out of 5 (0%) N/A
Cadmium 0 out of 8 (0% NIA
Chromium | 0 ‘-.;lut of 8 {100%} N/A .
Lead - - i aut of 8 (13%) 1.0 1 (100%} <2xDL
Lithiuim " 0outaf 4 {0%) L NIA
Mercury 0 out of 8 {0%) " N{A

PAH's 0 aut of 4 {0%) " NiA
Selanicm 0 out of 8 {0%) NfA
Stroritigm 1 out of 3 (33%) 1 0f.1 (100%) <4xDL
Thalliym " 0 out of 5 (0%} T NiA

Volgtiles 0 out of 3 (0%} N/A

oL Detection limit; <2x

MiA . Mot applicable.

Lesa than two times; > 5x = Greater than five tinmes.
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© 10.5 1996 Data Validation Program Summary

- Data validation programs at the WSSRAP involve revwwmg and gqualifying at laﬁsf 1{]%
- of the data collected during a calendar year. The data points represent the number of parameters
analyzed (e. g tnlufme), not the number of physical analyses performad {e.p., volatile urg&mcs '
analyses).

. Table 10-5 1denuﬁss the number of quarlaerly and total data points- that were selected: for
data validation, andmdmatex thepercentageofthnseseleﬂadthatwmcumplete Datapﬂmts
presemed in this table include all sample types.

Table 10-6 identifies validatiqn qualifiers assigned 1o the selecied data points as a result
of data validation, . The WSSRAP validation technical review was performed in accordance with

the. U.S. EPA Contraci Laboratory Program Data Statement of Work for Inorganics Analysis - |
(Ref. 62), the U.S. EPA Contract Laboratory Program Siatement of Work for Organic Analysis -

“(Ref. 63}, and the Laboratory Data Validation Guidelines far Evaluating Radionuclide Analysis
(Ref. 64).” To date, 100.0% of data validation has been completed. Data points presented in
this table include groundwater, surface water, spring and seep water, and NPDES samples only.

Table 10-7 identifies the average accuracy and precision for afl sample types mcludmg o

- environmental and waste management samples for anion, metals, nitroaromatic, radiochemicat,-

and misceHaneous parameters. The accuracy values are based on the percent recoveries of the

Iahuramry control samples, and the precmnn values are based on the relative percent difference

between duplicates. The data pupulatmﬂ size associated with each accuracy and precision value

- 18 listed as "N." Data points pmsantﬂd in this tabie mclude groundwater, Eurfw:e water, sprmg
and seep, and NPDES.samples cnnly '

- DOE/ORZISS-676, Rev. 0 . 219



WELBON SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 12385

Fizasev -
' TABLE 10-5 WSSRAP Validation Summary for Calendar Year 1996
S | NC.OF DATA R
~ NO. OF POINTS NO. OF
' - DATA SELECTED . “ | . DATA : '
CALENDAR |  POINTS FOR | PERCENT. POINTS .| PERCENT
QUARTER |. COLLECTED | VALIDATION | SELEGTED | VALIDATED | vALIDATED
Quarter 1 ' 8288 879 106% | 879 - | 1000% .
| Quiarter 2 12615 1710 13.6% 1710 . - 100:0%
Quarter 3 24098 2484 10.3% 2484 " 100.0%
Quarter 4 . 23504 2439 10.4%. 2439 100.0%
1996 Total 68505 7512 11.0% 7512

100.0%
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TABLE 10-6 Annual Data Validé_tinn Qualifier Summary for Calandar Year 1996

ND. OF DATA POINTS

ANIONS

METALS

MISCELLANEQUS

NITROAROMATICS

RADIOCHEMICAL

SEMI-VOA

VoA

TOTAL

Accepted

50

301

14

15

248

746

Rejocted

10
1

—

19

fon Hold

:hﬁt Validatable

- = =

o l|lo |o

Total

b2

04

& |ojofe|e

266

765

PERCENTAGES

Acoepted

96.2%

29.0%

77.8%

80.9%

98.7%

100.0%

96.9%

97.6%

Rejscted

3.8%

1.0%

22.2%

9.1%

1.2%

0.0%

3.1%

2.5%

bn Hotd

0.0%

0.0%

0.0%

0.0%

O0.0%

0.0%

0.0%

0.0%

biot Validatable

0.0%

0.0 %

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Pending

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

O.0%

Total

10G.0%

100.0%

100.0%

100.0% -

100.0%

T00.0%

1KLO%

100.0%
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TABLE - 10-7 Lahcratcr*,r' Accuracy and Precision Summarﬁr for Calendar Year 1996

i LABGRATORY. ACCURACY . LABORATORY PRECISION |
PARAMETER N | AvERAGE | Mievim | maxmium | averace | wamiom |maxaium
— : — — :
 |eromide 2| 90 99.0 99.0 2.8 2.8 2.8
. Ichloride s| 1017 ar0 | . 107.0 R 6.0 7.9
Fluoride 6| 920 | 794 1010 1.7 co | 34
" Nitrate-n 17| 1021 98.0 105.6 5.9 00 12.8
buitate 18] 958 86.0 1022 | 74 | o0 160
METALS ' |
asumninum (Al 1] 108.0 102.4 198 -] 17 0.0 6.8 -
Antimony (S6) 13 1002 {. 91.2 106.3 1.6 0.3 3.6
Arsenic 14s) 13| 1014 83.9 1121 1.0 0.1 2.5
Barium (Ba} 12 1005 | 957 103.8 10 0.5 1.6
Barytium (Bel g [ 1065 | 985 113,5 17 | o 3.7
. Cadmium (Cd) 110 1036 | 962 '107.3 1.1 0.1 2.9
Calcium (Caj 71 1030 95.5 1107 16 . 1.3 2.4
Chromium (Cr) 2| 1030 | 872 107.8 0.8 0.1, 1a
 [cobalt (Cot 9| 998 93.6 103.2 131 o0a 18.
Copper Cu) 16| 1023 38.5 108.2 1.6 0.2 2.8
[ron (Fe} 15| 1007 | 850 108.4 - 4.2 0.5 8.9
Lead (Ph) 1is| 1018 93.5 109.9 1.7 00 | 128
Lithium (Li) 100 1038 _915 110.4 0.5 o2 1.2
Magnesium (Mg} 7] 1061 | 942 117.8 0.9 0.3 1.2
anigariess (Mn) 19| sas | g2 103.8 1.5 0.2 ' 3.5
IMercury (g 11|  sss 91,8 103.7 2.5 0.0 10.6
IMotybaenum (o) 12| 977 | .sse 102.0 10 0.2 2.1
kel o4 s| 1028 | 954 105.2 12 0 | 24
Poiassium (K) 7] 1046 | 983 087 | 3. | o4 2.8
METALS {Continuad) | '
DOR/QR/21548-678, Rev. T 222
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TABLE 10-7 Labnratar!,r Accuracv and Praclsuun Sl.n"r'rn"r:ar‘v..lr far Caiandar Year 1936

(Continued)
. | ' LABORATORY ACCURALY ' LABORATORY PRECISION
PARAMETER ® | averace | sunieon | maoamum | averace | smesum  [maxasomi

Selenium (Se) 13| 1045} 9874 1203 | 29 0.8 8.6

- sitver (Agl 13| ee7 | 7as 108.7 3.9 0.2 144
Sodium (Na) 7| 1028 | 934 108.1 0.9 0. 1.8
iStrontium (Sr} 2| 992 | eaz 99.2 1.2 1.2 12
Thallium {T1) 16| so7 | 932 115.8 37 0.1 12.2 -
Msnsgiumiqv) s | o985 | e20 1025 | 1.1 6.7 1.7
Finc iZn) 17| 1018 | s12 109.1 1.9 1.2 . 8.7
MISC. ' .

 |AMkalinity 2| 920 | w920 92.0 0.0 0.0 0.0
cop 2| 808 | 800 80,0 0.0 0.0 0.0
Bhosphorus, Total 2] B30 88.0 89.0 1.0 1.0 1.0 -
Silica, Dissolved 21 108.0 106.0 108.0 10 1.0 1.0
[Fotal Dissolved Solids | 2 | 940 | 840 94.0 09 00 | 0o
(TDS) » : .
Total Organic Carbon 2| 1020 | 1020 102.0 10 w0 -] 10

. koo .
Total Suspended Soliss | 6 [ 974 [ 920 100.1 0.0 0.0 0.0
(TS5} ' :
NITROAROMATICS |
1.3.5-Trinitrobenzene 3] 173 | 920 119.0 0.9 0.0 2.7
24,6 TNT 2] a5 | .e10 320 | oo 0.0 0.0
2,6-DNT 1] tea0 | 1040 1040 | . 0o 0.0 oo
2-Aminc-4,6-ONT 3| 983 | sso 102.0 0.0 0.0 0.0
}a-Aming-2,6-ONT 2 70 | 710 | ne. i oo 0.0 0.0

. DOEOR21548-6T6, Rev. 0
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) TABLE 10 7. Labnratnry Accuracv and Fremsmn Sl.ir'ﬂmazm..ur for Cauandar Yaar 1996 -

tCantlnued]

. LABORATORY ACCURACY LABORATORY PRECISION
. PARAMETER N | AVERAGE | MINIMUM | MAXIMUM | AVERAGE | sssmaust | Maxamum

Gross Alpha 8 101 | 700 1044 | 22 1.8 2.3
Gross. Beta r| 983 | se3 96.3 - 12 | 1.2 1.2
Radium-226 11| 1184 | sas 1as | 162 | 142 248 "
Padium-228 12| 925 901 | 968 1.2 Y 5.6
Radon-222 1| e38 93.8 93,8 3.4 . 3.4 3.4
Thorium-228 1] 1100 | 100 110.0 3.9 3.9 39 .

' Hhorium-230 | 1081 | 1040 106.2 15.4 12.7 15,7
Thorium-232 11 1080 [ 1090 109.0 0.7 0.7 0.7
Urarium, Total 0| 978 | ez20 104.1 2.1 0.0 13.9
lsemi-voLATILES |
a.cens phthene 3| 700 | 700 70.0 " NE NG NG

- |acenaphthylene 3| 770 77.0 7.0 NG NE NC
[Antheacene 3| @50 86.0 95,0 NG NC NG
Benzolalanthracenc 3| 9eo 98,0 960 .| s NE NG
BenzolalpyTene al 850 | 860 85.0 NG NG NC -
Berzolbiflugranthens 3 #i.0 | 910 21.0 NC NG NC

. Benizolg,b.lperylene 3] 380 | . aso .39.0° NC NC NC
Benzolkifiuoranthene 3 F79.0 79.0 .80 NC. " NG . NC
Chrysene 3| a0 85.0 95,0 NC NC NG

' Dnhenzu{a.h}anthram s | 340 34.0 34.0 NC NG NG
[Flucianthene a| 9s0 | 980 960 | % NC NC
Fluorene 1| 7s0 79.0 90 | we NG NC
Indenn(1.2.3-cdipyrene | 3.1 80.0 600 | 600 | nc NC NG
Raphthsiene 3 s20 | e90 630 - | nC NC NG

DOR/OR2154E-676, Rev. 0
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TABLE 10-7 Lial:-cmrat«:*-r--,.ur Accuracv and- Preclsmn Summalr-1,.nr for Calandar Year 1996

(Continued)
o LABORATORY ASCURACY LABORATORY PRECISION
PARAMETER | N { averaae | mingmin | maxmaum | AVERAGE. MINIMER [MAXIMUM
ISEMI-VOLATILES (Continued). B | o